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EDITORIALS 


The Recovery Room 


{ ipes importance of the recovery room in the 
postoperative care of surgical patients 
is now well accepted. The last few years have 
seen the establishment of recovery room service 
in many hospitals of varying sizes throughout 
the country. The concept of this unit has been 
well accepted by patients in general and the 
benefits have been supported by the medical 
profession. While there are numerous advan- 
tages in the use of the recovery room, many 
problems have arisen. Physical plant problems 
have been associated with the introduction of 
this new area into existing buildings. There 
have been many discussions which center 
about the hours that the recovery room should 
be open, what type of case should be admitted 
to the unit and when the patient should be 
returned to the patient’s floor. There have been 
occasional conflicts in reference to the responsi- 
bility of supervision of the recovery room. 
These, in general, are local problems that can 
be solved by judicious appraisal of the needs 
and facilities of the particular institution in 
which such discussions arise. The hospital 
administration is concerned, as well, with the 
need for assessment of charges for the services 
which are rendered in the recovery room. 
These are usually based upon the operating 
room fees and upon the length of stay in the 
recovery room. For those institutions with 
nursing training programs, the curriculum 
has been further complicated because it is 
necessary to provide experience in the recovery 
room for the student nurses. 

These considerations and others must be 
met in the efficient management of the recovery 
room but they can be solved by cooperative 


efforts and study by those who are administra- 
tively responsible. However, the single most 
important feature of the recovery room is the 
nurse. It is at once apparent that the most 
valuable factor in the care rendered to the 
patient in the recovery room is the skilled, 
alert and constant attention provided by the 
nurse. The success of a unit of this type de- 
pends upon the degree of experience, training 
and skill of the nurse. The concentration of 
responsibility upon the nurses in the recovery 
room is great. With the increased complexity 
of many surgical procedures, the need for 
precision in postoperative care has increased 
proportionately. The duties of the nurse in 
the recovery room are demanding and arduous. 
Constant attention must be given to the 
patient to detect signs of early complications. 
The patient who is beginning to react from 
general anesthesia is frequently noisy, vomits, 
and often may be difficult to manage when 
irrational and excitable. The job certainly 
has little aesthetic appeal. Surgeons must be 
cognizant of the necessity of attracting skilled 
nurses to the recovery room and see that their 
needs receive support. The proper importance 
of this group of nurses must be strengthened. 
Operating room nurses have long occupied a 
position of particular respect among surgeons 
for their special skills, and the attributes of 
the recovery room nursing staff must receive 
similar recognition. Encouragement should be 
accompanied by instruction in the problems 
that arise in the recovery room. In The New 
York Hospital, lectures and demonstrations 
are given to the recovery room staff once or 
twice a year. The members of the surgical and 
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anesthesia staff can provide a course which 
will present basic considerations of a physio- 
logical, anatomical and clinical nature. These 
sessions accomplish much to stimulate under- 
standing and interest among the nurses, to 
improve their comprehension of the problems 
which occur in the patient postoperatively, 
and also serve to convey the interest of the 
staff in their activities. The recovery room 
needs more than simple allocation of space 
and assignment of nurses to It. 

For a recovery room to fulfill its proper 


role, the following must be emphasized: (1) 
cooperation of the surgical, anesthesia and 
nursing staff; (2) assignment of competent 
and interested nurses to the recovery room; 
(3) scheduled instruction of the nursing staff 
in basic principles of postoperative care; and 
(4) frequent review of standards of main- 
tenance, morale and function in the recovery 
room. 
JoHN M. BEAL, M.p., 
The New York Hospital, 
New York, New York 


HE results of research now permit surgeons 
ye perform many operations only imagined 
a few years ago. Every day surgeons open and 
patch the heart chambers as readily as they 
once removed the appendix. I do not believe 
the treatment of fractures has received the 
same enthusiastic attack as the treatment of 
many other lesions. Various factors may be 
contributory. Fractures, although a challeng- 
ing enough problem, are often considered a 
mundane subject when compared with, for 
example, lesions of the cardiovascular system. 
As ancient as the medical profession itself, 
fracture problems are neither new nor excit- 
ingly dangerous ‘and the delicate balancing of 
the factors which will produce perfect function 
may have failed to attract the most creative 
medical minds. Another cause of the lag in the 
treatment of fractures may be a bias against 
open operation. 

The poor results of the treatment of frac- 
tures by open reduction have supplied an 
appealing text for countless contributors to the 
medical literature. No sadder picture exists 
than the roentgenogram showing a profusion 
of “hardware” that has resulted in non-union 
and osteomyelitis. A limb may be completely 
useless if the joints have become stiff, the 
muscles shriveled and the bone sharply 
angulated beneath a plaster cast, yet the roent- 
genograms are so much more repulsive if they 
show broken “‘hardware”’! Is it not true that 
the plaster cast, on the one hand, and the 
exposure of bone, on the other, are neither 
good nor bad but derive their merit from how 
and when they are used and by whom? In 
inveighing against open reduction, many 
writers describe operations either performed 
improperly or for improper indications. 

It has become almost axiomatic that frac- 
tures must be treated by the conservative 
method—evidently in contrast to other lesions, 
since the word conservative is never em- 
phasized to the same extent in the treatment 
of other lesions. By the conservative method 
most writers on fractures seem -to mean the 


The Conservative Treatment of Fractures 


non-operative method. For treating fractures 
the medical student soon learns this magic 
word conservative. Not for treating cancer, 
not for treating congenital heart lesions, not 
for treating hypertension is this word con- 
servative so accentuated to the student. It is 
reserved for fractures: fractures are beyond the 
pale. 

What does conservative treatment mean? 
The verb conserve comes from the Latin, 
conservare, meaning to preserve. It is defined 
in the “Oxford English Dictionary” as: “‘1. To 
keep in safety, or from harm, decay or loss; 
to preserve with care; now usually to preserve 
in its existing state from destruction or change. 
2. To preserve or maintain in being or con- 
tinuous existence; to keep alive or flourishing.” 
In 1538 Starkey wrote, “ . . . kept and con- 
servyed contynually in helth.”” The adjective 
conservative is defined as: “‘characterized by a 
tendency to keep intact or unchanged; pre- 
servative.” The conservative treatment, then, 
is the treatment which preserves the person or 
thing which is being treated. Evidently, modern 
writers on fracture treatment employ conserva- 
tive to describe the age of the treatment 
method itself, rather than to apply it to the 
patient being treated. This type of usage Is 
described in Fowler’s “Modern English Usage’’: 
“Perhaps the most ridiculous of slipshod ex- 
tensions is the rapidly spreading use of this 
word (conservative) as an epithet in the sense 
of moderate, safe or low with estimates, 
figures, etc.” 

Although the substitution of conservative for 
moderate is now standard in American usage 
(Bergen and Cornelia Evans, “‘A Dictionary 
of Contemporary English Usage’’), this use 
of conservative leads to ambiguity when 
describing the treatment of a patient. If we 
use conservative to describe treatment, should 
it not refer to the patient, to describe that 
treatment most likely to preserve his life and 
function? I want always to use the conservative 
treatment for every fracture, just as for every 
other disease. 
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The late Clay Ray Murray dreamed the 
ideal treatment for fractures: to wish the frag- 
ments into place, to hold them there by moral 
suasion and to keep the patient on the job 
while the fracture heals. Until we build this 
utopia for fractures we must try to approach 
Murray’s ideal by employing the conservative 
method for each specific fracture. To ascertain 
the conservative method for each specific 
fracture is often difficult. Whatever it may be, 
it is not necessarily the oldest method, nor 
open reduction, nor a plaster cast. To pinpoint 
the conservative treatment is simple at ex- 
tremes of the spectrum. The conservative 
treatment for children is rarely open reduction. 
The eighty year old woman with an impacted 
fracture of the neck of the humerus needs no 
treatment, or the treatment of skillful neglect. 
If the same woman fractures the neck of her 
femur, she needs immediate operation and 
internal fixation of the fracture, or replace- 
ment of the femoral head by a prosthesis. For 
both fractures we have selected the conserva- 
tive method. For the latter fracture open opera- 
tion is conservative because operation and in- 
ternal fixation is the treatment most likely to 
preserve the life and function of the patient. 
Between these two extremes lie many difficult 
fracture problems. 

To select the truly conservative treatment, 
many factors have to be weighed. Some of 
them are: 

1. The relative importance of function to 
the patient: A shattered elbow may justify 
operation and internal fixation in a young 
laborer but not in the eighty year old woman. 
Surgeons may underestimate the primacy of 
time and function to the patient in their con- 
cern with preventing death or life-endangering 
complications. The laborer with a fracture of 
the elbow who must use his hands to make a 
living is willing to accept the risk of open 
reduction if it will significantly decrease time 
of treatment and prevent disability. 

2. The skill of the surgeon: The conservative 
treatment for a specific fracture may be open 
operation in the hands of a Clay Ray Murray 
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but balanced skeletal traction suspension for 
me. 

3. Operating room facilities: The surgeon 
who does not have a completely equipped 
operating room at his disposal must have im- 
perative reasons for operating on a fracture. 
Few patients with fractures demand such ur- 
gent treatment that they cannot be transported 
to hospitals with the necessary equipment. 

4. Anesthesia: Patients with fractures are 
often difficult anesthetic problems. Many are 
admitted to the hospital with full stomachs. 
If the child with a supracondylar fracture of 
the elbow dies from aspirated vomitus, the 
surgeon’s life is haunted. The surgeon treating 
fractures ts indeed fortunate if he has a skilled 
anesthetist as a colleague. In determining the 
conservative treatment for a specific fracture, 
the physician must weigh the quality of avail- 
able anesthesia. 

5. Nursing personnel: Russell traction pro- 
duces excellent results In some hospitals for 
the treatment of trochanteric fractures of the 
hip. To be effective, however, Russell traction 
needs an intelligent, specially trained and 
enthusiastic nursing staff on the fracture serv- 
ice. Such a nursing staff may make Russell 
traction the conservative method for treating 
a specific trochanteric fracture. 

6. Incidence of pathogenic bacteria: If in- 
fection with Staphylococcus aureus is rampant 
in a hospital, open operation may not be con- 
servative for any fracture. The conservative 
treatment is not static. It changes from week to 
week and from hospital to hospital. 

This editorial may seem elementary, yet | 
believe that many young physicians form the 
opinion that there is something inherently 
wrong with open reduction and thereby intro- 
duce an element of rigidity in meeting fracture 
problems. It is wrong to equate conservative 
treatment with the closed plaster technic. Let 
us conserve the patient, not the treatment. 


T. Fitts, Jr., M.p., 
University of Pennsylvania, 
Philadelphia, Pennsylvania 
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Bilateral Operations for Inguinal Hernia and 
Hydrocele in Infancy and Childhood 


MicHEL GILBERT, M.D. AND H. WiLL1AM CLAtTwortny, JR., M.D., Columbus, Ohio 


From the Division of Pediatric Surgery, Department of 
Surgery, Obio State University Medical School, Colum- 
bus, Obio. Presented to the American Academy of Pedi- 
atrics, October, 1958. 


7 imperfect obliteration of the processus 
vaginalis peritonael is a common con- 
genital abnormality that subsequently leads 
to the development of the vast majority of 
clinically troublesome indirect inguinal hernias 
or persistent hydroceles encountered in infancy 
and childhood. Today, the elective surgical re- 
pair of an inguinal hernia or of acommunicating 
or recurring hydrocele is widely practiced with 
little risk irrespective of the age of the patient. 
Bilateral inguinal operations are performed 
when abnormalities of both inguinal areas are 
clinically demonstrable, but there remains 
considerable divergency of opinion regarding 
the advisability of routinely exploring both 
inguinal areas when an infant or child presents 
himself with a single unilateral lesion. 
Recently Rothenberg and Barnett [7], Muel- 
ler and Rader [2], and McLaughlin and 
Kleager [3] have recommended that bilateral 
operations be performed upon all infants and 
children undergoing elective unilateral hernior- 
rhaphy. These authors’ recommendations are 
based upon studies demonstrating that a 
patent processus vaginalis (potential hernia) 
could be found on the contralateral (asymp- 
tomatic side) in 60 to 70 per cent of the pa- 
tients admitted with a single clinical hernia. 
By contrast, Gross [4] and Shidler [5] do not 
advocate bilateral exploration at the present 
time, because their observations would indicate 


that a potential hernia is not present frequently 
enough to warrant bilateral explorations in 
such cases. Such differences of opinion are 
indeed shared by many other surgeons active 
in pediatric work. 

Recently we surveyed by questionnaire 
forty-six members of the Surgical Section of 
the American Academy of Pediatrics. Only 
seventeen members reported that they rou- 
tinely performed bilateral inguinal exploration 
upon patients with a unilateral inguinal lesion. 
Of the twenty-nine children’s surgeons who 
did not recommend bilateral inguinal explora- 
tions as a routine procedure, twenty stated 
that the physical examination might alter this 
decision since they did explore the unsuspected 
side if they were able to detect a “‘silk-glove 
sign” or “thickening of the cord”’ on the side 
in question. Five surgeons qualified their 
answers by stating that if the patient pre- 
sented himself with a left-sided hernia they 
would explore the right side. Age made a 
difference to thirteen of these specialists. ‘Two 
surgeons performed bilateral operations only 
upon infants under one, six upon patients 
under two, and five upon children Jess than 
five years of age. Others suggested that in their 
experience the bilateral procedure was indi- 
cated only for females. 

It seems worth while, therefore, to review 
our own experience with this problem to deter- 
mine, first, the incidence of patency of the 
processus vaginalis and, second, to ascertain 
whether or not it might be possible to better 
select patients for bilateral operations on the 
basis of history or physical examination. 
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STUDY OF CASES 


During the past two years (January, 1956- 
1958) statistical data have been gathered on 
the incidence of unexpected patency of the 
processus vaginalis in 164 patients who were 
admitted to the Columbus Children’s Hospital 
for a single herniorrhaphy or hydrocelectomy, 
but upon whom a bilateral inguinal operation 
was performed by one of the senior members 
of the Pediatric Surgical Attending or House 
Staff. In most instances this operation was 
performed with one of the authors as surgeon, 
assistant or observer. No patients were in- 
cluded in this exploration study if there had 


been any history or gross clinical evidence of 


hernia or hydrocele on the side to be explored, 
if there was any incompleteness of testicular 
descent, or if the operative procedure was in- 
conclusive as to whether a patent processus 
vaginalis or a potential hernia was present. 
All patients with a demonstrable hydrocele 
or incompletely descended testicle on the side 
to be explored were eliminated from this study, 
since in the presence of these associated ab- 
normalities one would expect to find a high 
incidence of hernia. 

Exploration Technique. Following the per- 
formance of an inguinal herniorrhaphy on the 
symptomatic side, the contralateral inguinal 
exploration was performed through a separate 
skin crease incision. The external oblique 
fascia was cleared of areolar tissue so that the 
area of the internal ring could be identified. 
This fascia was then incised directly over the 
internal ring and just lateral to the ileoinguinal 
nerve, which could be readily viewed through 
the translucent fascia. Adequate exposure of 
the canal contents was achieved without in- 
cising the external ring. The cremasteric and 
spermatic muscle and fascias were then gently 
separated just below the point of origin of the 
cremasteric muscle. The cord structures them- 
selves were rarely elevated or displaced as the 
entire dissection was performed anterior and 
medial to the vas deferens and the spermatic 
vessels. 

The exploration was considered to be a posi- 
tive one if the processus vaginalis was patent 
in the inguinal canal below the internal in- 
guinal ring and could be demonstrated to com- 
municate with the peritoneal cavity by observ- 
ing a free flow of fluid into the patent sac or by 
passing a probe through the opened sac into 
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the peritoneal cavity. The exploration was con- 
sidered to be a negative one if the surgeon 
demonstrated an obliterated fibrous processus 
vaginalis attached to the peritoneum. Obvi- 
ously, traction on such a normally obliterated 
processus would readily produce a significant 
pseudosac. In most instances, indeed, such a 
“dog ear” of peritoneum was drawn down 
through the internal ring, twisted and ligated 
sufficiently high to assure against a subsequent 
herniation at this point. Such an exploration, 
however, was considered to be a negative one. 

The anterior wall of the inguinal canal was 
repaired by simple approximation of the 
external oblique fascia with a single layer of 
interrupted fine silk. The subcutaneous and 
subcuticular closures were completed as for a 
routine herniorrhaphy. Such an exploration 
usually added only fifteen or twenty minutes 
to the total operating time, and it was uncom- 
mon for the bilateral procedure to consume 
more than a single hour. 


ANALYSIS OF CASES 


The results of the 164 exploratory pro- 
cedures were analyzed to determine what 
factors, if any, in the history or physical ex- 
amination might significantly increase the in- 
cidence of positive explorations. This analysis 
included: side involved, age of the patient, 
sex, family history of hernia, presence of 
umbilical hernia, history of premature birth 
or such physical findings as might be observed 
preoperatively by careful palpation of the 
inguinal area or cord structures. 

Results. A patent processus vaginalis (po- 
tential hernia) was found in ninety-nine (60 per 
cent) of the 164 patients upon whom an in- 
guinal exploration was performed. There was 
no statistical difference in the results obtained 
on exploration when the original clinical hernia 
was on the right or the left side. Eighty-seven 
left inguinal explorations were completed and a 
hernial sac was found in fifty patients (57.5 per 
cent), while forty-nine of the seventy-seven 
right inguinal explorations proved to be posi- 
tive (63.5 per cent). (Table 1.) 

Age. The incidence of positive exploration 
approximated 60 per cent irrespective of the 
age of the patient. (Table 11.) In the zero to 
six months age group there were forty-six in- 
fants and twenty-eight positive explorations 
(61 per cent). In the seven to twelve months 
age group there were ten infants and six positive 


TABLE I 
RESULTS OF EXPLORATION 
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TABLE II 
AGE INCIDENCE 


No. Contralateral 


of | Sac Patent at sie 
Cases Operation | 
Right herniorrhaphy, left 
exploration.......... 87 50 57.5 
Left herniorrhaphy, right 
exploration 9 49 63.5 
164 99 60 


explorations. In the one to two year age group 
there were twenty positive explorations (60.5 
per cent) in thirty-three infants. Similarly, 
60.5 per cent (twenty-six of forty-three cases) 
in the two to four year age group had positive 
explorations. Finally, there were eighteen posi- 
tive explorations (56.5 per cent) in thirty-two 
children over four years of age. 

These observations do not substantiate the 
conclusion of Rothenberg and Barnett [7] who 
stated that the incidence of positive explora- 
tions diminishes as the age of the patient ex- 
plored increases, nor do they provide any 
evidence to suggest that a natural obliteration 
of the processus vaginalis peritonaei occurs 
after the first few weeks of life. 

Family History. Sixty-four of the patients 
were members of families in which there was a 
definite family history of inguinal hernia. 
Forty-one (64 per cent) of these patients had 
positive explorations. There were as many posi- 
tive explorations in patients who gave a history 
of hernia in distant relatives as in patients 
with a family history of hernia in close relatives 
(parents or siblings). There was no family 
history of hernia in eighty-two patients of 
whom forty-seven (57 per cent) had positive 
explorations of the unsuspected inguinal area. 

Thus, the statistical difference between the 
results obtained in both groups of patients is 
insignificant and, contrary to our prev iously 
reported beliefs [6], the incidence of positive 
exploration does not appear to be increased 
in patients who have a family history of hernia 
in either close or distant relatives. 

History of Prematurity. Eighteen infants or 
children weighed less than 5 pounds and 8 
ounces at birth and were therefore considered 
to be premature. In this small selected group 
eleven explorations were positive (60 per cent) 
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Age No. of | Contralateral Sac Per 
Ranges Cases | Patent at Operation | cent 


o-6mo. | 46 28 | 61 
7-12 mo. | 10 | 6 60 
i—2 yr. 33 20 | 60.5 
2-4 yr. 43. COS! 26 | 60.5 
Over4yr.| 32 | 18 | 56.5 


and seven were negative. However, as previ- 
ously reported, the incidence of clinically 
apparent bilateral inguinal abnormalities in 
infants and children who were prematurely 
born was found to be 37.7 per cent or approxi- 
mately twice the incidence observed in full 
term children [7]. Since such patients had 
clinical evidence of bilateral inguinal abnor- 
malities they were not included in this series. 

Sex. Although there were nine positive 
explorations in eleven female patients and only 
eighty-eight positive explorations in 153 males, 
this difference may not be significant since our 
experience with the female group is too small. 

Presence of Umbilical Hernia. In the entire 
series of 164 explorations, eleven patients had 
umbilical hernias present at the time of opera- 
tion. Six of these patients had positive explora- 
tions and five were negative. Again, this series 
is too small to permit definite conclusions. 
There is no evidence to suggest that the pres- 
ence of a simple umbilical hernia significantly 
increases the incidence of bilaterality of in- 
guinal hernia, although it is well known that 
all types of inguinal abnormalities are com- 
monly associated with such major abdominal 
wall anomalies as omphalocele and exstrophy 
of the bladder. 

Inguinal Examination. Although palpation 
of the cord for thickness or a “‘silk-glove”’ sign 
is useful to determine the presence of a hernia 
which is suspected clinically, such an observa- 
tion does not appear to enhance one’s ability 
to predict the presence or absence of an un- 
suspected asymptomatic patent processus vagi- 
nalis or potential hernia. 

In this series of cases the operating surgeon 
recorded in his office or on the tissue slip the 
results of his preoperative physical examination 
and indicated whether or not, on the basis of 
his palpation of the cord, he expected to find 
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TABLE Ill 
INCIDENCE OF BILATERAL HERNIAS IN 
DIFFERENT GROUPS 


Contra- 
No. : 
ateral Sac Per 
of 
; Patent at | cent 
Cases 
Operation 
Positive family history 64 4! 64 
Negative family history. . 82 47 57 
History of prematurity. . 18 iI 61 
Males...... 153 88 57.5 
Females..... 11 9 82 
Presence of umbilical hernia 1 6 54.5 


an occult hernia. These data were then cor- 
related with the actual findings at operation. 

In eighty cases a “‘silk-glove” sign and/or 
thickening of the cord were recorded as being 
present on the side to be explored. However, 
in only fifty-three (66 per cent) of these eighty 
patients was a hernial sac found at exploration. 
By contrast, in the seventy-nine patients in 
whom the physical examination of the inguinal 
region was described as normal, forty-two (53 
per cent) were found to have a patent sac at 
exploration. 

These observations suggest that a skilled 
examiner cannot predict with sufficient ac- 
curacy the presence or absence of a patent 
hernial sac to decide whether or not a bilateral 
operation is indicated in a child with a uni- 
lateral hernia. 


COMMENTS 


This study confirms the observations of such 
previous authors as Rothenberg and Barnett 
[7], Mueller and Rader [2], and McLaughlin 
and Kleager [3], insofar as we have observed 
that if routine explorations of the contralateral 
side are performed upon children with uni- 
lateral inguinal hernia or hydrocele, a hernia 
or a patent processus vaginalis (potential 
hernia) will be found in nearly two-thirds of 
the cases. Although it is difficult to ascertain 
at this time whether or not such congenital 
abnormalities will eventually result in clinical 
disabilities, it seems reasonable to recommend 
to surgeons experienced in the management 
of elective problems in infancy and childhood, 
who are supported by qualified anesthesiolo- 
gists and working in an area where elective 
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procedures in the younger age groups are com- 
monplace, that routine bilateral herniorrhaphy 
be performed upon all otherwise healthy 
children who are admitted for a_ unilateral 
hernia or hydrocele repair. We do not believe 
that such a procedure is advisable when dealing 
with strangulated or recently incarcerated 
hernias, in children who are substandard risks, 
or if the anesthetic course or the surgical repair 
of the original side is tedious and difficult. 

This study would further indicate that 
it is relatively impossible to predict in any 
given case whether or not a potential hernia 
(patent processus vaginalis) will be found 
at the time of exploration. The “‘silk-glove” 
sign or thickening of the cord which has proved 
so useful in the diagnosis of the clinical hernia 
is of much more limited value in determining 
whether a potential hernia is present. Similarly, 
the incidence of positive explorations appears 
to be essentially the same regardless of family 
history of hernia, age group involved, pre- 
maturity or the side to be explored. (Table 11.) 

Bilateral inguinal exploration has a single 
advantage in that it should eliminate the need 
for a second herniotomy in a significant group 
of patients. In this institution we are aware 
of an increasing number of infants and children 
who have previously had unilateral hernia 
repairs and in whom clinical evidence of hernia 
or hydrocele on the opposite side subsequently 
develops. It seems reasonable to expect that 
many additional patients who are lost to 
follow-up by a surgeon or clinic will later 
present themselves with indirect inguinal 
hernias or hydroceles which have indeed been 
clinically dormant during the early years of 
their lives. It is quite possible that the vast 
majority of indirect inguinal hernias which 
require treatment in adults are in truth the 
end results of small, usually asymptomatic, 
clinically unrecognizable patencies of the 
processus vaginalis which have been present 
since birth. 


SUMMARY 


1. A series of inguinal explorations per- 
formed upon 164 infants and children who 
were admitted with a unilateral hernia or 
hydrocele and underwent bilateral herniotomy 
Is presented. 

2. The technic of inguinal exploration is 


described. 
3. Sixty per cent of the explored patients 


had a patent processus vaginalis (potential 
hernia or hydrocele) on the unsuspected side. 

4. The total incidence of positive explora- 
tions appeared to be essentially the same irre- 
spective of family history of hernia, age, history 
of prematurity or side explored. 

5. The incidence of positive explorations 
seemed higher in females (80 per cent). How- 
ever, the series is too small to be of statistical 
significance in this regard. 

6. Palpation of the cord was relatively use- 
less In predicting the presence or absence of an 
occult hernia. 

7. Bilateral! performed 


herniotomy upon 


otherwise healthy infants and children with 
unilateral hernia or hydrocele, irrespective of 
age, sex, family history of hernia, history of 
prematurity or side involved, is justified. 


Inguinal Hernia and Hydrocele in Infancy and Childhood 


6. 


. RotHenserc, R. E. and Barnett, T. 


. Ports, W. J., Riker, W. L. 
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MM“ of the present knowledge of pancreatic 
exocrine function is derived from the re- 
sults of animal experimentation. In man, ex- 
ternal pancreatic fistulas provide an oppor- 
tunity to evaluate pancreatic function directly. 
Such investigation has supplied valuable in- 
formation about the effect of various physiologic 
stimuli on pancreatic volume flow; however, 
chemical analysis of the secretion has been 
limited, for the most part, to the establishment 
of baseline values. 

The present study includes an evaluation of 
the effect of drugs and gastrointestinal stimu- 
lants upon pancreatic volume, electrolytes, 
enzymes and pH, as well as an appraisal of the 
influence gastrectomy may have on exocrine 
pancreatic function in man. 

Pancreatic fistula, although infrequent, con- 
stitutes a serious complication of gastric surgery 
[1-3], and may be expected to increase with the 
evolution of more radical surgical approaches to 
neoplasms of the stomach, biliary tract and 
pancreas [4-6]. Several reports include phys- 
iologic observations on the pancreatic secretory 
volume following various stimulants [7-11]. A 
recent publication by Sinclair [12] includes 
certain chemical determinations as well as 
volume studies on a postgastrectomy pan- 
creatic fistula, and is the most comprehensive 
study to date. 

Certain physiologic or mechanical abnormali- 
ties of gastrointestinal function which may 
follow gastric resection have been implicated 
as potential sources of pancreatic exocrine 
dysfunction: 

Shingleton et al. [73] using I'*! labeled triolein 
(fat) and oleic acid (fatty acid) have shown 
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that steatorrhea following gastrectomy results 
from an impairment of digestion rather than 
absorption of fat. Whether this digestive 
derangement results from a deficiency of pan- 
creatic exocrine secretion or an inadequate 
mixing of food with bile and pancreatic juice 
has not been clearly defined. 

Richman and Colp [14,15] reported improve- 
ment in patients with chronic relapsing pan- 
creatitis following gastrectomy with or without 
vagotomy. They postulated that diversion of 
gastric chyme from the duodenum by gastro- 
jejunostomy decreased secretin stimulation and 
reduced the volume of exocrine pancreatic 
secretion. Clinical studies by Howard and 
associates [16] served to strengthen this theory. 
When an acid test meal was introduced into 
the duodenum and jejunum separately, pan- 
creatic volume flow was found to be less follow- 
ing jejunal stimulation, suggesting that secretin 
is produced mainly in the duodenum in man. 
In contrast, Kelly and Hallenbeck [17] ob- 
served that dogs with external pancreatic 
fistulas secreted larger amounts of pancreatic 
juice after simple gastroenterostomy. Later, 
Annis and Hallenbeck [18] reported that gastric 
resection decisively reduced the volume as 
well as the bicarbonate and trypsin concentra- 
tions of canine pancreatic juice. 

The opportunity to study certain aspects of 
human pancreatic exocrine function following 
gastric resection was presented by the follow- 
ing case: 


A forty-two year old man was admitted to 
Passavant Memorial Hospital on December 17, 
1957. A pancreatic fistula originated one year 
previously following subtotal gastrectomy per- 
formed elsewhere. 

Ulcer symptoms had been present for approxi- 
mately twenty years. Seven years prior to ad- 
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TABLE I 
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Control Volume | Test Volume 


(ml./2 hr.) | (ml./2 hr.) 

Prostigmin: 

2 14 

Bec 5 19.5 
Secretin: 

48 
Insulin: 

8 10.5 

15 16.5 
Atropine: 

16 11 

6 13 
Ephedrine 

4 6.5 

Morphine 

9 3.5 

11 7 
Fat: | 

oer 8 14 

ee 6 | 19 
10 30.5 
Optipro. . 4 | 23 
Carbohydrate: | 

3 28.5 
8 26 
Regular meal: 

9.5 46 
Sham feeding........ 4 3 


mission a duodenal perforation was treated by 
simple closure. Ulcer distress continued until the 
fall of 1956, when obstructive symptoms appeared. 
Following a period of decompression and conserva- 
tive management, he was operated upon on 


December 19, 1956, and a Billroth 1 type gastric 
resection performed. 

On December 23, 1956, distention and severe 
abdominal pain necessitated reoperation. A large 
quantity of clear fluid was evacuated, and a drain 
was placed near the head-of the pancreas. 

Initially 


skin excoriation was troublesome; 
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Fic. 1. Billroth 1 gastrectomy, 75 to 80 per cent resec- 
tion. The duodenum and jejunum proximal to the 
anastomosis filled promptly. 


however, prompt healing followed the proper 
positioning of a drainage tube. During the post- 
operative period his weight decreased from 186 to 
134 pounds, after which there was little variation. 

Physical examination revealed the patient to 
be in good general health. The only abnormal 
finding was a small fistulous opening in the mid- 
portion of a vertical upper abdominal incision. 

Routine laboratory studies were within normal 
limits. Other laboratory determinations make up 
the context of the physiologic observations which 
follow. 

An upper gastrointestinal series revealed a 75 to 
80 per cent gastric resection of the Billroth 1 type. 
The gastrojejunostomy functioned well, and 
barium was observed to reflux promptly into the 
afferent jejunal limb. (Fig. 1.) 


METHODS 


Collections were made in a small plastic bag 
attached to a tube inserted into the fistulous 
tract. At no time did pancreatic juice leak 
around the tube. 

During a nine-day period of hospitalization 


# 
+n 
5 
) 
} - 
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TABLE II 
Concentrations Total Output 
Na* K Cl Ca 
(mEq.) | (mEq.) | (mEq.) | (mEq.) | (mg. %) pH 
Lipase* Lipaset 
(mg. %) (gm. ‘%) (mg ) gm.) 
Baseline value: 
1 145 4.7 a7 <3 1.66 8.5 138.5 7.9 1,079 5.5 0.32 4,316 
2 38.5 52.9 163.0 6.5 
Prostigmia: 
1 134 4.25 64.4 qnst 8.2 330.1 14.4 1,297 47.0 2.02 17,648 
2 39.7 62.4 362 70.6 
Secretin: q 
1. 140 4.45 27:37 ba 8.6 156 3.5 87-7 87.4 1.96 49,112 
2 41.4 33.2 66.4 . 31.9 
Insulin: 
I 126 3.85 58.9 2.3 8.5 187 15.8 1,309 19.8 1.66 13,744 
2 38.7 64 362 59.7 
Atropine: 
1 134 4.65 62.8 qns 8.6 196 9.7 1,167 21.6 0.85 12,837 
2 44.2 56.6 362 47.1 
Ephedrine: 
e. 117.4 3.95 53.8 qns 8.3 336 15.9 1,289 21.8 1.03 8,379 
2 36.3 72.4 779 66.2 
Morphine: | 
126 qns qns qns 8.1 3907 15 1,645 13.9 0.53 5,758 
Fat: 
4.7 58.9 3.0 8.0 223 14 1,603 32.2 1.96 32,442 
4.8 43.4 8.6 84.3 6.61 1,489 26.7 45,415 
Carbohydrate: 
I aman el ae 4.65 58 2.76 8.0 223 13.8 1,599 29.0 1.79 20,787 
141 4.85 43.9 126.4 6.64 1,607 32.8 41,782 
Regular meal: 
4.8 26:3 1.22 8.6 5.31 1,519 72.2 2.66 75,950 


| 


* Recorded as cc. of 0.05 N NaOH necessary to titrate 1 cc. 


of pancreatic juice. 


+ Recorded as ce. of 0.05 N NaOH required to titrate total volume secreted. 


Quantity not sufficient. 


an evaluation was made of the effect of a variety 
of drugs and foodstuffs on pancreatic volume, 
electrolytes, enzymes and pH. With few ex- 
ceptions, each stimulus was tested on two sepa- 
rate occasions at different times during the 
day. Also, the sequence of administration was 
altered for the second test period. 

Volume. The pancreatic juice was collected 
continuously and the volume recorded every 
fifteen minutes. In general, test stimuli were 
applied every six hours, and in all cases the 
effect appeared to last less than four hours. 
Accordingly, the two-hour period prior to 
each stimulus was used as a control. (Table 1.) 


Chemical Determinations. Baseline values 
were calculated from a pooled twelve-hour 
overnight specimen which included the high 
volume flow following the evening meal, as 
well as the minimum output which occurred 
during the early morning hours. The total 
volume secreted during this period (6 P.M. to 
6 A.M.) was 72 cc. All responses to stimulation 
are compared with these baseline values, since 
no chemical determinations were made on 
juice collected during the two hours prior to 
each stimulus. (Table 1.) 

Similar determinations were made for sam- 
ples obtained following each stimulus during 
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TABLE III 
DAILY VOLUMES SECRETED OVER FIVE-DAY PERIOD 


Day 8 a.M.-8 p.m. 8 p.M.-8 a.m. | Total 

I 160 42 202 

2 146 52 198 

3 162 34 | 196 

4 140 54 | 194 

5 155 42 | 197 
Average 45 cc. 197 cc. 


the first series of tests. On the second trial the 
bicarbonate was measured, and the chloride 
and trypsin concentrations were repeated. The 
concentration, as well as total output of 
enzymes, was calculated for all specimens. 
(Table 11.) 

pH determinations were made with a Beck- 
man pH indicator. Sodium and potassium 
levels were caleulated with the Baird flame 
photometer. Chlorides were determined by 
the method of Wilson and Ball, calcium by 
the method of Kramer and Tisdall, lipase by 
the method of Cherry and Crandall, and total 
protein by a modification of Howe’s method. 
Fowweather’s procedure was used to calculate 
fecal fat fractions.* Bicarbonate concentrations 
were determined by a method of Van Slyke 
[20]. Evaluation of digestive function with I?! 
labeled triolein followed the technic of Shingle- 
ton et al. [13]; however, only the blood isotope 
levels were calculated. A similar method, 
described by Freeark et al. [21] was utilized 
to determine the absorption of I'*! labeled 
human serum albumin. 


RESULTS 


Observations on the Volume and Composition of 
Pancreatic Juice 


Total Daily Output. The average total 
secretion was slightly less than 200 cc. per day. 
(Table 111.) The highest output occurred shortly 
following operation but never exceeded 500 cc. 
per day. 

To date, reports on total volume have ranged 
from 15 to 30 cc. per twelve hours [22] to 2.5 L. 
per twenty-four hours [23]. The low output in 

* Each of these procedures, as well as the method for 
determining trypsin and amylase levels in pancreatic 
juice, are presented in Hepler’s Manual of Clinical 
Laboratory Methods [19]. 
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TABLE Iv 
VALUES FOR CHEMICAL CONSTITUENTS IN PANCREATIC 
JUICE WITH CORRESPONDING SERUM VALUES 


Determination Pancreatic Juice Serum Level 


47 mEq./L. 4.5 mEq./L. 
47 3. mEq./L. 102 mEq./L. 
Bicarbonate........... 38.5 mEq./L. 29.8 mEq./L. 
1.66 mg. % 10.8 mg. % 
Totel protem.......... .38 gm. % 6.12 gm. % 
7,900 units* 65 units 
1,079 units/cc.+ .36 units/ce. 
Tryptic activity........ 138.5 meg. ‘ Not deternitned 

* Result calculated in gm. % X 1,000 = units amylase. 

+ Result calculated in cc. of 0.05 NaOH = units lipase. 


t Accepted serum value. This determination was not made on 
patient’s blood. 


this patient suggested that some of the pan- 
creatic juice reached the gastrointestinal tract. 

Volume Distribution Over a Twenty-four—Hour 
Period. Daytime volumes exceeded nighttime 
output by a proportion of 3:1. (Table 11.) 
Maximum output followed either lunch or 
dinner, but more frequently the latter. The 
minimum volume was usually observed between 
4 and 6 a.m. These findings are comparable 
to previous reports. 

Baseline Composition of Pancreatic Juice. 
Grossly the secretion was opalescent and con- 
tained flecks of a whitish mucoid material. 
Specific gravity varied from 1.005 to 1.010. 
The concentrations of chemical constituents in 
pancreatic juice are compared with similar 
serum values in Table tv. 

Electrolytes: The sodium and potassium in 
pancreatic juice were found to approximate 
comparable serum levels closely; however, the 
chloride concentration was considerably lower, 
and the bicarbonate higher than serum values. 
Similar results are reported by others [8,171,176]. 
The low concentration of calcium, compared to 
the serum value, has been previously observed 
and interpreted as evidence that the protein- 
bound fraction of serum calcium was not readily 
diffusible across the acinar cell membrane [24]. 

Enzymes: The levels of amylase, lipase and 
trypsin fluctuate depending upon when the 
specimen is obtained and the type of stimulus 
employed. Babkin [24] demonstrated in experi- 
mental animals that enzyme levels run a 
parallel course; the greater the concentration 
of trypsin, the greater the concentration of 
amylase and lipase. Similar results have been 
reported in man [25,26]. More recently Guth 
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et al. [27] and others have presented con- 
flicting experimental evidence, indicating that 
enzyme levels may vary from day to day in 
response to the same stimulus. 

pH: Pancreatic juice is alkaline with a pH 
range between 7.5 and g.o. The level of pH has 
been found to vary directly with the bicar- 
bonate concentration of the specimen [24,28]. 


Effect of Various Stimuli on Pancreatic Secretion 
(Tables I and II) 


Prostigmin® ‘Hydrochloride. Intramuscular 
injection of 1.0 mg. produced an increase in 
volume and enzyme output which is in agree- 
ment with the known effect of vagus nerve 
stimulation on the pancreas. Greengard et al. 
[29] described a similar effect on canine pan- 
creatic secretion, while in man the response 
has varied [11,12,30]. 

Secretin. Intravenous injection of 60 units 
resulted in a secretion with a high volume and 
bicarbonate but low enzyme concentration. 
Thus, an augmented volume flow was asso- 
ciated with a greater increase in bicarbonate 
output than enzymes, although the high secre- 
tory rate resulted in a marked increase in total 
enzyme output. This finding resembles the 
response to “‘pure secretin” as distinguished 
from that of pancreozymin, which produces 
an increase In enzyme concentration, and has 
been previously observed in human fistulas 
[10,12]. 

Insulin. Intravenous injection of 8 units 
caused a fall in blood sugar level to 35 mg. per 
cent within forty-five minutes. Signs of hypo- 
glycemia included diaphoresis, blurred vision 
and tachycardia. In spite of a rather severe 
insulin reaction, volume flow from the pancreas 
was only slightly augmented. Enzyme concen- 
trations and total enzyme output were in- 
creased; however, the bicarbonate concentra- 
tion was not appreciably altered from the 
baseline level. 

Insulin-induced hypoglycemia increases hy- 
drochloric acid secretion from the intact 
stomach by stimulating the central nuclei of 
the vagus nerve [37]. Hydrochloric acid, in 
turn, should initiate a typical secretin type 
response from the pancreas [32]. Whether the 
lack of such a response in this patient was the 
result of achlorhydria secondary to gastrectomy, 
a failure of hydrochloric acid to reflux into the 
duodenum or other factors is not clear. The 
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response obtained was more characteristic of 
that which follows direct vagal stimulation of 
the pancreas. 

Atropine Sulfate. Intramuscular injection of 
0.65 mg. produced a variable effect on pan- 
creatic volume flow. The bicarbonate con- 
centration was the highest recorded in the 
study, and at the same time enzyme levels 
were increased relative to the baseline value. 
Howard and associates [16] found that atropine 
and Banthine® reduced the pancreatic output 
from a fistula in a patient with an intact 
stomach. 

Ephedrine Sulfate. Intramuscular injection 
of 60 mg. was followed by a slight increase in 
secretion compared to the control level. The 
bicarbonate concentration was reduced and 
ach of the enzyme concentrations was in- 
creased relative to baseline values. The rise 
in total enzyme output was small because of the 
low volume flow. 

A reduction in secretory flow has been re- 
ported to follow the administration of both 
epinephrine and ephedrine. Craft [33] first 
evaluated ephedrine experimentally as a canine 
pancreatic secretory depressant, and suggested 
its use In preference to epinephrine because of 
the sustained effect obtained. Subsequent clini- 
cal studies have supported these findings 
[10,11,30,34]. 

Morphine Sulfate. Intramuscular injection 
of 10 mg. produced a definite secretory de- 
pression. Here, again, the level of bicarbonate 
was reduced while enzyme concentrations were 
increased. Total enzyme output was low com- 
pared to other parts of the study, owing to the 
small amount of secretion obtained. 

Miller et al. [11,30] found that morphine 
reduced the pancreatic secretion when the 
stomach was intact, but that no change in 
output followed its administration to a patient 
with a postgastrectomy fistula. They suggested 
that morphine depressed hydrochloric acid 
secretion and gastric motility, and induced 
pylorospasm. Our findings of a reduced volume 
flow in the absence of at least part of the acid- 
secreting gastric mucosa and the pylorus sug- 
gest that morphine may interfere with pan- 
creatic function directly rather than through 
gastric inhibition. 

Fat Test Meal. Thirty milliliters of olive oil 
(200 calories) taken orally and followed by 
70 ml. of water produced a moderate increase 
in volume and a high enzyme concentration as 
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well as total enzyme output. There was no 
alteration in the bicarbonate concentration. 
Wang and Grossman [35], in animal studies, 
defined the mechanism by which fat augments 
enzyme production as the result of pan- 
creozymin stimulation. Pancreozymin, de- 
scribed in 1943 by Harper and Raper [36], is a 
hormone which influences enzyme production 
in contrast to the increased volume and bi- 


carbonate response which follows secretin 
stimulation. 
Protein Stimulation. This was evaluated 


using two different test meals, one consisting 
of broiled beefsteak, the other a protein sup- 
plement composed of a highly concentrated 
amino acid mixture (optipro). 

Meat stimulation resulted in a high volume 
output. The bicarbonate level was not deter- 
mined; however, the chloride, which normally 
maintains a reciprocal relationship to bicar- 
bonate in pancreatic juice, was reduced. The 
concentrations of two of the three enzymes 
were decreased; however, the large volume of 
secretion resulted in a high total enzyme output 
compared to control levels. In general, this 
response was similar to that observed following 
secretin stimulation. 

The second protein meal, consisting of 60 gm. 
of optipro (HPS-60) dissolved in 140 ml. of 
water (200 calories) produced a similar volume 
response. The bicarbonate level was slightly 
elevated; however, the trypsin concentration 
increased over 300 per cent, and the total 
trypsin output was the highest recorded in 
the study. This response is more characteristic 
of pancreozymin stimulation, and suggests that 
these simpler protein molecules initiated the 
release of this hormone. Thus, it is possible 
that gastrectomy excluded the peptic phase of 
protein digestion which, under normal cir- 
cumstances, would reduce the more complex 
molecules found in meat to peptones and pro- 
teoses, capable of pancreozymin stimulation. 

Carbohydrate Test Meal. 
100 cc. of 50 per cent dextrose (200 calories) 
given orally, and caused a definitive increase 
in volume flow. The bicarbonate, as well as 
enzyme concentrations and total enzyme out- 
put were elevated. 

The volume response corresponds to that 
previously reported. McClure [37] and others 
found that enzyme concentrations are usually 
depressed compared to the increase in volume 
and bicarbonate concentration following car- 
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bohydrate stimulation. Sinclair [12] found a 
high volume response and no change in the 
diastase concentration in a patient with a post- 
gastrectomy fistula. The fact that all three 
enzyme fractions were elevated indicates that 
carbohydrate did augment enzyme production 
as well as volume in this patient. The exact 
mechanism of this response is not clear. 

Acid Stimulation. One hundred cubic centi- 
meters of 0.8 per cent hydrochloric acid intro- 
duced through a Levin tube produced a definite 
Increase in secretion. The electrolyte and 
enzyme concentrations were similar to those 
following intravenous secretin stimulation. 

Regular Diet Stimulation. This resulted in a 
high volume flow. The bicarbonate and lipase 
concentrations increased; however, trypsin and 
amylase decreased. Despite these low concen- 
trations the total output of all three enzyme 
fractions was high owing to the increased 
volume of secretion. 

The high output following a regular feeding, 
comparable to that observed after secretin or 
hydrochloric acid stimulation, indicates that 
gastrectomy caused little derangement in the 
total pancreatic volume response to food in this 
patient. 

Sham Feeding. To evaluate the effect of 
visual and olfactory stimulation on pancreatic 
secretion, an appetizing meal was placed in the 
patient’s room, but removed before consump- 
tion. The secretory response was insignificant, 
and the volume too small to permit chemical 
determinations. 


Fecal Fat Determinations (Table V) 


These studies were carried out on a specimen 
obtained shortly after hospital admission and 
represent fecal fat excretion relative to the 
usual diet taken by the patient. According to 
the patient, there had been no change in stool 
color, quantity or gross appearance subsequent 
to the development of the fistula. Although the 
results for total and neutral fat border on that 
observed in pancreatic insufficiency, none of 
the values were outside the range of normal. 


Digestive Studies Using I'*! Labeled Triolein 


Triolein, a neutral fat, requires digestion 
prior to absorption, and any abnormality in 
digestive function is reflected in the blood 
isotope level. Shingleton et al. [13] found the 
average uptake in twenty-five normal patients 
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TABLE 
FECAL FAT DETERMINATIONS: PATIENT ON REGULAR 
DIET 
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Val ues 
Determination 


Patient Normal* 


Dry matter......... 27.2% 4.6-38% 

Total fat..... .....| 24.6 gm. % | 7.3-27.6 gm. &% 
Free fatty acids.....| 9.5 gm. % 1.05-10 gm. % 
Soaps as fatty acids.| 3.5 gm. % | 0.54-11.4 gm. % 
Neutral fat.........) 11.6 gm. % | 2.49-11.8 gm. % 


Neutral fat as per | 


cent of total fat...) 47.1% 24.6-60.1% 


* Taken from Hepler’s Manual of Clinical Laboratory 
Methods [19]. 


for the third, fourth and fifth hours after 


ingestion of a test meal containing 50 uc. of 


I'8! labeled triolein to be 40.3 per cent, ex- 


pressed as a percentage of the total isotope. 


ingested. In our patient the uptake was 


37.85 per cent over a similar period of time. 


Digestive Studies Using I'*! Labeled Human 
Serum Albumin 


Freeark et al. [21] have reported that pan- 
creatic insufficiency results in a decreased 
uptake of isotope following ingestion of [}*! 
labeled human serum albumin. There was no 
significant difference between protein absorp- 
tion in this patient and the average recorded 
for fifty normal subjects by these authors. 


COMMENTS 


Effect of Gastrectomy on Total Volume Output. 
Fistulas seldom result in a complete diversion 
of pancreatic juice from the gastrointestinal 
tract, and the ratio of fistula volume to total 
pancreatic output may vary. For this reason, 
any estimation of the effect of gastrectomy on 
total pancreatic secretory output from observa- 
tions of patients with fistulas must be purely 
speculative. We have reviewed eleven cases of 
postgastrectomy pancreatic fistulas from the 
literature in which total fistula volume was 
reported. The output varied from 300 ml. per 
day [38] to 2.5 L. per day [23]. In seven patients 
the volume exceeded 1,000 ml. per day, and 
in three the loss was 1,700 ml. or more. These 
values are, if anything, somewhat higher than 


those reported for fistulas not associated with 
gastrectomy. 

The Effect of Gastrectomy on the Mechanism 
of Pancreatic Stimulation. 1. Intravenous se- 
cretin elicited the expected secretory response 
consisting of a high volume flow and bicar- 
bonate but low enzyme concentration. A similar 
effect was obtained when hydrochloric acid 
was injected into the gastric remnant. Whether 
this represents duodenal stimulation by acid 
refluxed into the afferent jejunal limb or a 
release of secretin from the jejunum at the 
site of the gastrojejunostomy is not clear. In 
either case, diversion of gastric contents into 
the jejunum by gastrojejunostomy appeared 
to have little effect upon the release of secretin 
in response to hydrochloric acid in this patient. 
The ingestion of carbohydrate or a regular 
diet also elicited a strong volume and bicar- 
bonate output. Thus, gastrectomy with gastro- 
jejunostomy did not appear to alter signifi- 
cantly the expected pancreatic volume or 
electrolyte response. In contrast to the findings 
of Richman and Colp [14,15], others [39,40] 
have reported little or no improvement follow- 
ing gastrectomy when used as a treatment for 
chronic relapsing pancreatitis. 

2. Insulin hypoglycemia normally results 
in an increased flow of gastric hydrochloric 
acid. As previously demonstrated, hydro- 
chloric acid injected into the gastric pouch 
resulted in a typical secretin response. Follow- 
ing gastrectomy, insulin hypoglycemia elicited 
a low volume and bicarbonate output but an 
elevated enzyme concentration, similar to 
the response obtained after direct vagal 
stimulation of the pancreas with Prostigmin. 
This suggests that gastrectomy produced an 
achlorhydria, thereby altering the normal 
pancreatic response to agents which stimulate 
gastric hyperacidity. However, one cannot 
exclude the possibility that hydrochloric acid 
was produced in amounts insufficient to cause 
secretin release, or that the acid failed to 
reflux into the afferent limb of the gastro- 
jejunostomy during the time the insulin studies 
were in progress. 

Similarly, agents intended to reduce pan- 
creatic volume flow by blocking the normal 
vagal influence over gastric hydrochloric acid 
production would be expected to have little 
effect after adequate gastric resection. Lahey 
and Lium [3], in their review of pancreatic 
fistulas, reported that atropine was of little 
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value when employed to depress fistula output. 
It is interesting that three of the five cases 
referred to followed gastric resection. More 
recently, Hildes et al. [8] observed no significant 
alteration in volume flow after the administra- 
tion of Banthine to a patient with a post- 
gastrectomy fistula. Atropine did not produce 
a consistent reduction in pancreatic flow in 
this patient; however, no effort was made to 
stimulate pancreatic output prior to its use. 

3. Following gastrectomy, protein stimula- 
tion with meat resulted in a secretion with 
low enzyme concentrations. In contrast, op- 
tipro, a protein supplement of simple molecular 
structure, caused a high enzyme response. 
This suggests that, in this patient, gastrectomy 
impaired the gastric phase of protein digestion 
which provides simple peptones and proteoses 
necessary to initiate the release of pancreozymin. 

Ingestion of fat resulted in a response similar 
to that reported by Wang and Grossman for 
animals with intact stomachs. Carbohydrate 
stimulation produced a secretion of large 
volume; however, both the enzyme and bicar- 
bonate concentrations were increased. Thus, 
it is not always possible to predict whether a 
given test meal will evoke a “pure secretin” 
response or a “‘pancreozymin”’ response, or 
both. Since there is no control over gastric 
emptying or the pH of the material which may 
enter the duodenum, this variability is not 
surprising. 

To date, a differentiation between volume 
and electrolyte stimulation and enzyme stimu- 
lation reported to occur in dogs [35,36] has not 
been clearly demonstrated in man. The present 
studies suggest that such a differentiation 
does exist in the human. Secretin, hydro- 
chloric acid, beefsteak and regular diet stim- 
ulation augmented the volume and_bicar- 
bonate concentration to a greater degree than 
the enzyme concentration (secretin effect), 
whereas carbohydrate, fat and amino acids 
increased volume flow but also produced a 
high enzyme concentration (pancreozymin 
effect). (Table 1.) In all instances the total 
enzyme secreted was increased compared to 
baseline levels. 

The Effect of Gastrectomy on Pancreatic Diges- 
tive Functions. Studies by Everson [41], 


Shingleton et al. [13], and others reveal an 
increased loss of fecal nitrogen and fat following 
various types of gastrectomy. The latter ob- 
served that fat digestion after Billroth 1 resec- 
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tions was considerably better than following 
the Billroth 1 procedure. Also, these authors 
found that ingestion of pancreatic enzymes 
and bile in combination improved fat digestion, 
whereas neither factor alone was effective. 
This suggests that the digestive abnormality 
following Billroth 11 resection results from an 
inadequate mixing of bile and _ pancreatic 
juice with food as it passes directly into the 
efferent limb of the gastrojejunostomy. No 
digestive abnormality was demonstrated in 
this patient; however, this factor may vary 
depending upon the construction of the gas- 
troenterostomy, the magnitude of the external 
fistula, or both. 

Electrolyte Concentration in Pancreatic Juice. 
Chloride and bicarbonate concentrations have 
been shown to respond in a reciprocal manner 
to various stimuli. In general, our results cor- 
roborate these observations. Hart and Thomas 
[25] confirmed this inverse relationship and, in 
addition, demonstrated that, in the dog, 
bicarbonate concentration increases with in- 
creasing rates of secretion up to a rate of 
0.05 cc./min./kg. At higher secretory levels 
the bicarbonate became constant and _ inde- 
pendent of the rate of secretion. 

In this patient sodium and potassium levels 
varied inversely to enzyme concentrations 
almost without exception. Since the bicarbonate 
and enzyme concentrations should bear an 
inverse relationship to each other, one would 
expect bicarbonate and either sodium or 
potassium concentrations to vary in the same 
direction. Although this holds true in parts 
of the study, there are exceptions. 

Calcium concentrations were also noted to 
vary with the type of secretion produced. The 
high enzyme concentrations following insulin, 
fat and carbohydrate stimulation were asso- 
ciated with elevated calcium levels, whereas 
the high volume and low enzyme concentration 
following secretin stimulation was accom- 
panied by a very low calcium concentration. 
These findings suggest that this ion participates 
in some way in the formation of enzymes. 

PH of Pancreatic Secretion. In general, 
high volume and bicarbonate concentrations 
were associated with high pH values, whereas 
low volumes and high enzyme concentrations 
resulted in lower pH readings. These results 
are similar to those reported previously [28,42]. 

Enzymes in Pancreatic Juice. With rare 
exceptions, there was a parallelism between 


} 


the responses of the three enzymes to specific 
stimuli. These findings are in agreement with 
reports by Wohlgemuth [25] and others. 

High concentrations of enzymes were ob- 
served to follow Prostigmin and _ insulin 
(direct vagal effect on the pancreas) and fat 
and optipro stimulation (pancreozymin effect), 
whereas low enzyme concentrations followed 
secretin and hydrochloric acid administration 
(secretin effect). 

High enzyme concentrations also followed 
the administration of morphine and ephedrine. 
The low volume and reduced electrolyte levels 
suggest that all phases of pancreatic function 
are depressed by these agents. The high enzyme 
concentration may be explained by the fact 
that enzymes are stored in the acinar cell, and, 
despite the depression of water and electrolyte 
output, are available for discharge into the 
secretion. 

In general, high enzyme concentrations were 
associated with low bicarbonate, sodium, potas- 
sium and pH values, whereas the chloride and 
‘alcilum concentrations varied directly with 
the enzyme level. 


SUMMARY 


1. The secretion from a pure pancreatic 
fistula which followed subtotal gastrectomy 
was studied using a variety of drug and gastro- 
intestinal stimuli. 

2. The volume output and baseline chemical 
composition of pancreatic juice following 
gastrectomy was found comparable to that 
reported for fistulas not associated with this 
alteration in gastric physiology. 

3. Changes in volume, electrolyte, enzyme 
and pH levels following the administration of 
various physiologic stimuli were compared 
with baseline values, and with similar results 
recorded in the literature. 

4. Diversion of gastric contents from the 
duodenum to the jejunum by gastrojejunos- 
tomy did not appear to alter the normal 
volume response from the pancreas when 
secretin or agents which initiate the release 
of secretin were administered. 

5. Our results suggest that a differentiation 
between volume and electrolyte stimulation 
(secretin effect) and enzyme stimulation (pan- 
creozymin effect), previously demonstrated in 
experimental animals, also exists in man. 

6. Billroth 11 gastrectomy did not appear 
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to alter either pancreatic or digestive function 
to any significant degree in this patient. 
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A STUDY OF THE HAZARDS, MORTALITY AND RESULTS 


Joun M. ErskINE, M.D. AND FRANK GERBODE, M.D., San Francisco, California 


From the Department of Surgery, Stanford University 
School of Medicine, San Francisco, California. Aided 
in part by a grant from the Life Insurance Medical 
Research Fund and presented at the Third International 
Congress of Angiology, Atlantic City, New Jersey, 
October 18-21, 1957. 


NTIL recently the surgical treatment of 
U aneurysms of the abdominal aorta left 
much to be desired. One approach involved the 
insertion of large amounts of wire into the 
aneurysm in an effort to reduce the chance of 
rupture of the thin aneurysmal wall by stimu- 
lating clot formation inside the aneurysm. 
Actually most aneurysms are already filled 
with a gelatinous solid material except for a 
central lumen through which the blood passes, 
so that the insertion of wire did not add ap- 
preciably to the clot in most instances and 
occasionally the procedure was associated with 
complications such as peripheral emboli or 
complete thrombosis of the aneurysm. Wrap- 
ping was not only technically difficult and 
occasionally associated with rupture of the 
aneurysm during surgery, but, in addition, 
the material and the connective tissue reaction 
proved ineffective in most instances. It is no 
wonder that with the development of newer 
techniques of vascular surgery, together with 
the availability of vessel grafts and heparin, 
these older methods have given way to the 
surgical excision of the aneurysm with the 
use of a graft to bridge the defect. 

This procedure has rapidly become estab- 
lished as the treatment of choice for abdominal 
aneurysms, and at the present time it is being 
carried out not only in the larger medical 
centers by men devoting all or much of their 
time to vascular surgery, but also in the smaller 
community hospitals by surgeons who are 
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confronted by the problem infrequently. It 
is € Major operative procedure associated with 
many hazards and an appreciable mortality. 
In the interest of reducing the incidence of 
complications and deaths associated with the 
operation, a careful evaluation of a group of 
patients with abdominal aneurysms treated 
by resection and grafting seems indicated. 


ANALYSIS OF THE CLINICAL MATERIAL 


To gain a certain degree of homogenity in 
this study, only those patients treated directly 
by or under the supervision of one surgeon 
(F. G.) in one hospital have been included. 
A certain number of the patients, however, 
were clinic patients operated upon by the 
surgical resident on the service at the time. 
The group chosen for study consists of thirty 
patients treated between 1953 and mid-1957. 
The over-all mortality was 20 per cent. If an 
analysis of the group is made according to the 
year in which the surgery was _ performed 
(Table 1) it is apparent that experience has 
lead to a great reduction in mortality rate. 


TABLE I 
ANALYSIS OF MORTALITY ACCORDING TO YEAR 


Ve No. of No. of Mortality 
saa Patients Deaths (%) 
1953 2 
1954 5 3 60 
1955 3 2 66 
1956 10 I 10 
1957 10 O o 
30 6 20 
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TABLE II 
MAJOR FACTORS CONTRIBUTING TO SIX DEATHS 
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TABLE III 
CARDIAC ASPECTS 


Clinical Condition No. of Patients 


Hemorrhage from graft............. 

Sepsis. . 

Intesting al obstruction. 
Cardiac failure... . 
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TABLE IV 
RENAL ASPECTS 
| 
No. | Per cent 
| 
Preoperative renal disease....... ae 
Preoperative renal disease and nost- 
operative renal complications.......| 4 | 13 


Postoperative renal complications with- | 
out preoperative renal disease...... . 


At present, in our opinion, the operative mor- 
tality rate is about 5 per cent for the elective re- 
section of an unruptured abdominal aneurysm. 

Rupture of the aneurysm had already oc- 
curred at the time of surgery in five cases. In 
the three cases in which the leak was limited 
and unassociated with surgical shock, how- 
ever, there was one death which could not be 
attributed to the presence of a hole in the wall 
of the aneurysm with extravasation of blood 
into the surrounding tissue. It would seem, 
therefore, that a limited rupture without shock 
does not change the usual operative mortality 
rate. In the two cases in which bleeding was 
sufficient to produce shock the mortality was 
50 per cent. 

The primary causes of death, together with 
the major contributory factors have been 
summarized in Table 11. As one might expect, 
shock and renal failure are both frequent and 
usually interrelated with the anuria following 
a period of shock. The other major source of 
difficulty was that related to extensive arterio- 
sclerosis in the vascular tree distal to the 
aneurysm. Although associated heart disease 
has been one of the most frequent causes of 
death in the experience of others, and although 
objective evidence of cardiac disease was noted 
in 57 per cent of this group of patients, no 


No. | Per cent 


Cardiac abnormalities preoperatively. | 7 | 
Complications from cardiac disease....| 1* | 3 
Deaths from cardiac disease.......... | Oo 0 


* Auricular fibrillation. 


TABLE V 
COMPLICATIONS RELATED TO THROMBOSIS OF THE DISTAL 
OUTFLOW TRACT* 


| No | Per cent 
Mild to severe peripheral vascular dis- | | 
ease present preoperatively. . --| 22 | 73 
Additional incisions in skin required. . 4 | 13 
Additional grafts used............... 3 | 10 
Postoperative gangrene of the leg.....| 2 | 7 


* Contributed to the death of four patients (13 per 
cent). 


deaths which could be attributed to cardiac 
disease were found in this series. (Table 11.) 

Pre-existing renal disease as determined by 
objective laboratory findings has been of some 
prognostic significance in this series in that 
27 per cent of these patients had renal disease 
demonstrated preoperatively and 50 per cent 
of this group, or 13 per cent of the entire 
series, had renal complications postoperatively. 
On the other hand, renal complications after 
operation developed in only 3 per cent of the 
patients with no renal disease demonstrated 
before operation. (Table tv.) A real attempt 
should be made to improve the urinary status 
preoperatively in individuals with renal dis- 
ease, and to avoid even brief periods of shock 
during and after operation. 

One of the chief sources of complications 
arose from the arteriosclerotic occlusive disease 
in the vascular tree distal to the aneurysm 
and especially in the neighborhood of the 
bifurcation of the common iliac arteries. In- 
adequacy of the outflow tract was prone to 
lead to thrombosis within minutes or hours 
after re-establishment of the circulation through 
the graft, and the relative high incidence of 
this is shown in Table v. There was objective 
evidence of peripheral vascular disease in the 
preoperative examination in 73 per cent of 
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this group and in 13 per cent an additional 
incision in the femoral area was required. In 
10 per cent an additional graft was required to 
by-pass disease in the lower iliac or upper 
femoral areas. In 13 per cent these problems 
contributed to the death of the patient and 
7 per cent of the patients died with early 
gangrene of one leg. 

In this series homografts were used much 
more frequently than synthetic grafts and 


they were associated with a certain number of 


complications specifically related to that par- 
ticular type of graft. Hemorrhage with shock 
and later renal failure occurred in two patients 
as a result of bleeding from one of the small 
lumbar vessels of the homograft, presumably 
from an insecure ligature. Of the three in- 
stances of early thrombosis in and distal to 
the graft, one occurred in a teflon graft and 
two in homografts. All were attributable to 
difficulties associated with an inadequate out- 
flow tract or to the necessity of reclamping 
the vessel after blood flow had been established 
in order to cope with bleeding from one of the 
suture lines. The physical properties of the 
graft were not considered to be responsible 
for the early thrombosis in any of these cases. 
In our experience homografts are easier to 
handle, trim and suture. We have often used a 
thoracic homograft to replace an abdominal 
aortic aneurysm because the vessels are fre- 
quently too large for an abdominal graft. In 
these cases one iliac vessel is sutured to the 
homograft by means of an end-to-side anas- 
tomosis and the other iliac vessel is joined by 
the end-to-end technique, as originally de- 
scribed by Dubost and associates [7]. 

Of the twenty-four patients who survived 
the operation, twenty-three have been evalu- 
ated recently and one has been lost to follow-up. 
The only late complication related to the 
surgery is one case of homologous serum 
jaundice which responded to therapy. In none 


of the patients has evidence developed of 


thrombosis or aneurysmal dilatation in the 
abdominal graft as determined by physical 
examination. Many patients who had inter- 
mittent claudication before operation have 
been partially or completely relieved of these 
symptoms. Three patients have noted a pro- 
gression of their claudication since surgery; 
one of these had a hypogastric artery ligated 
at the time of operation because of extensive 
arteriosclerosis. One man died of heart disease 
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two years postoperatively, and the heart dis- 
ease of another shows evidence of progression. 


COMMENTS 


Operation on a semi-emergency basis Is 
indicated if an abdominal aneurysm suddenly 
becomes painful or if pre-existing pain in- 
creases [5]. If shock is also present, immediate 
operation is imperative, and if the condition 
has existed for only an hour or two an ap- 


preciable number of patients will be saved. If 


sustained shock has been present for many 
hours, and especially if oliguria or anuria 
exists. the mortality will approach 100 per cent. 
These patients may well survive the resection 
of the ruptured aneurysm but usually go on 
to irreversible anuria and die from renal failure. 
Rob [2] makes the point that when operating 
upon a patient with a ruptured aneurysm, it Is 
desirable to withhold the muscle relaxant in 
the early phase of the operation, giving it only 
when incision through the abdominal wall has 
been completed. He believes that the abdominal 


musculature has a tamponading effect which, if 


relieved before one is in a position to control 
the hemorrhage, may in some instances lead 
to death of the patient before the abdomen 
can be opened and the proximal aorta clamped. 
It may also be necessary to clamp off the aorta 
temporarily above the celiac axis to control 
the hemorrhage while the aorta below the 
renals is dissected free from the surrounding 
tissue and blood clots. Some authors recom- 
mend preliminary or associated left thoracot- 
omy to clamp the lower thoracic aorta before 
attempting the dissection of the ruptured 


aneurysm [4]. This has the disadvantages of 


two incisions or the thoracoabdominal in- 
cision, a longer period of occlusion of the aorta 
above the renals, and the chance of secondary 
spinal cord ischemia. Certainly maximum 
recovery in this group of patients will come 
through better education of the medical 
profession regarding the dangers of aneurysms 


and the extreme urgency of the situation if 


progressive pain associated with an aneurysm 
appears. 

Problems relating to extensive arterio- 
sclerosis in the distal arteries frequently arise. 
Heparin solution should be injected periodically 
into the distal vessels during the time the 
aorta is clamped to diminish the clotting 
tendency in the vessels of the leg and pelvis. 
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The distal anastomosis should be carried out 
in an area relatively free from arteriosclerosis 
even though this may mean going distal to the 
common iliac artery in certain cases. Extensive 
obliterative changes distal to the anastomosis 
are also extremely hazardous and should be 
avoided by very careful selection of the site of 
anastomosis. In some instances endarterec- 
tomy may be necessary to make the distal 
vessels suitable for anastomosis; if this is 
performed, care should be taken to tack down 
the distal intimal cuff so as to prevent dis- 
section and subsequent occlusion when the 
blood flow is re-established. Occasionally the 
most feasible plan is to close the common iliac 
artery just proximal to its bifurcation and 
perform an end-to-side anastomosis of the 
graft to the external iliac or femoral artery. 


SUMMARY 


A series of thirty patients with aneurysms 
of the abdominal aorta treated by resection 
and grafting of the defect is reviewed. 

The hazards, complications, and causes of 
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death are evaluated. Suggestions are made as 
to ways of avoiding such difficulties. 


ADDENDUM 


Since this paper was submitted for publica- 
tion, twelve additional patients have been 
treated without a death, making the over-all 
mortality 14 per cent for the entire series. 
There has been only one postoperative death 
among the last thirty-two patients, making 
the mortality for the last three years 3 per cent. 
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PEAKING before the Rhode Island Medical 

Society at its annual meeting In 1902 on 
the subject of pulmonary embolism, the late 
Dr. George S. Mathews [1] stated: ‘‘In all a 
physician’s experience there is scarcely a ruder 
shock to his equilibrium or . to his profes- 
sional sanity than the occurrence of [a fatal 
pulmonary embolism] ... coming .. . al- 
most like a thunder clap from a clear sky.” 
In the four cases which he reported he noted 
its association in each instance with a thrombo- 
phlebitis in the lower extremity. 

Almost fifty years later In 1951, despite the 
hopeful introduction of venous ligations, anti- 
coagulant therapy and general prophylactic 
measures, Ochsner and his coworkers [2] were 
constrained to observe: “‘In spite of everything 
that has been done to prevent the development 
of thrombo-embolism and also to prevent the 
fatal outcome as a result of pulmonary em- 
bolism there has been a progressive increase 
in the incidence of thrombo-embolism as a 
whole, peripheral thromboses, fatal embolism 
and non-fatal embolism.” An equally dis- 
couraging trend was noted by Roe and Gold- 
thwait [3] at the Massachusetts General 
Hospital. An impression that the experience 
in Rhode Island Hospital has been similarly 
frustrating led to this attempt to ascertain 
the true state of affairs. 

We should have considered it ideal to deter- 
mine the total incidence of thromboembolic dis- 
orders over a period of years and then to have 
gauged directly the effectiveness of various 
methods of treatment and prophylaxis. How- 
ever, certain statistical pitfalls in this approach 
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are obvious. The diagnosis of pulmonary 
embolus in a living patient Is subject to error, 
or the diagnosis may be missed entirely. The 
clinical diagnosis of peripheral venous throm- 
bosis is certainly unreliable. Many other 
variables add to the difficulties of setting up a 
study of this type. In patients who have died 
and have been subjected to postmortem ex- 
amination, at least we are able to start with a 
correct diagnosis. 

We have elected, therefore, to base our 
study primarily on autopsy material. Since 
death represents total failure, we shall direct 
our attention chiefly to fatal pulmonary 
embolism. This study comprises a review of 
fatal and non-fatal emboll, verified by autopsy, 
for the ten years from 1947 to 1956 inclusive. 

During this period we have found fifty-eight 
verified cases of fatal pulmonary embolus. In 
the same interval, 206 additional patients died 
with pulmonary embolus as either a contribut- 
ing. cause or an incidental finding. Since this 
involves a total of 3,683 autopsies, the in- 
cidence of fatal embolism for the whole period 
was 1.6 per cent of patients undergoing 
autopsy. This compares to an incidence of 
3.5 per cent in the experience of Ochsner et al. 
and a similar incidence at the Massachusetts 
General Hospital. The over-all autopsy rate 
was 42.3 per cent. Projecting these figures to 
the total number of deaths during the same 
period, we would derive an incidence of 137 
fatal emboli and 487 non-fatal emboli in 
terminal cases, or a total of 624. During this 
same period, the cross-files of the medical 
record library show a total of 425 fatal and 
non-fatal emboli. Since our projected figure 
does not take account of emboli in patients 
who have survived, the latter number obvi- 
ously represents a gross underestimate of the 
true incidence. This bears out our preliminary 
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Fic. 1. Percentage of fatal emboli in patients undergoing autopsy. 


view that clinical diagnosis in this condition is 
unreliable for statistical purposes. 

If the cases of pulmonary embolus are 
tabulated by year (Table 1 and Fig. 1), there 
is certainly no clear-cut evidence that the 
incidence of this condition, fatal or non-fatal, 
verified or unverified, has been altered during 
this period in any significant degree by meas- 
ures of prophylaxis or treatment now available. 

We shall now turn to an analysis of various 
factors. In the group of fifty-eight patients 
having verified fatal emboli there were thirty- 
two women and twenty-six men. The oldest 


patient was ninety-two years of age and the 
youngest thirty-four. The average age was 
67.8 years. If the cases are tabulated by age in 
decades (Table 11), it will be observed that 
the greatest incidence is between fifty and 
seventy-nine, with the largest number in the 
seventy to seventy-nine age group. There 
were forty medical cases and eighteen surgical 
cases. These figures conform to the commonly 
reported finding of increased incidence with 
advancing age, and greater prevalence in 
medical disease than surgical or postoperative 
states. A further breakdown of the forty 


TABLE I 
INCIDENCE ACCORDING TO YEAR 


Fatal | Contributing 
Year Pulmonary | Cause or 
Emboli | Incidental Finding | 
| 
1947 I 15 
1948 6 12 
1949 5 14 
1950 10 19 
1951 2 19 
1952 8 19 
1953 2 20 
1954 4 31 
1955 3 22 
1956 17 36 
Projected totals based 
on total number of 
137 487 


| Total | No. | al No. of 
| Pulmonary | of | Dis + _ | Cases by 
Emboli | Autopsies* | | Cross File 
| 
16 321 14,152 33 
18 340 15,514 34 
19 345 15,213 39 
29 370 15,718 48 
21 428 15,625 44 
27 353 16,214 34 
22 384 15,153 31 
35 366 15,700 45 
25 392 15,841 38 
53 384 17,005 79 
265 3,683 (42.3%) 425 


* No. of deaths 8,699. 
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TABLE II 
PATIENTS WITH VERIFIED FATAI 


DEATHS OF 
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PULMONARY EMBOLI 
Age in Decades No. of Deaths 
30-39 3 
40-49 2 
50 59 12 
60-69 
70-79 19 
80-89 8 
go + 3 
TABLE Iv 


DIAGNOSES IN SURGICAL CASES WITH FATAL 


EMBOLISM 


| 


No. of 
Diagnosis 
Fractured femur...... 5 
Peripheral arterial occlusion with or without 
gangrene...... 3 
Benign prostatic hype rtrophy... 2 
Arteriosclerotic heart disease and pulmonary 
infarction........ I 
Acute appendicitis. .... I 
Ruptured appendix I 
Carcinoma of bladder. ... I 
Acute glaucoma... . I 
Chronic recurrent pancreatitis. I 
Carcinoma of gall bladder... I 
Lung abscess......... I 
18 


medical cases reveals that nineteen of these 
patients had some form of active heart disease 
(e.g., failure, infarction or rheumatic disease 
with fibrillation) while ten harbored a malig- 
nant neoplasm. There were, in the medical 
group, five cases of spontaneous primary fatal 
pulmonary embolism. 

In the group of eighteen surgical cases, a 
listing of the procedures (Table 111) shows an 
exactly even division between general surgery 
and the surgical specialties. The relatively 
high incidence following hip nailing for frac- 
tured femur should be emphasized. The diag- 
noses in these cases are listed in Table tv. 

The time interval between surgery 


and 


death from embolism in these eighteen surgical 
cases ranged from two to thirty-eight days, 
with an average of 12.4 days. Thirteen deaths, 
or 72 per cent, occurred between the fifth and 
sixteenth days. 


TABLE II! 


OPERATIONS IN SURGICAL GROUPS 


( No. of 
)peration 
General Surgery: 
Lumbar sympathectomy... 2 
Appendectomy (one rupture) 2 
Cholecystostomy and liver biopsy I 
Choledochostomy....... I 
Pulmonary resection. . I 
Thigh amputi ation and homolateral femo- 
ral vein ligation....... I 
Bilateral superficial femor: ral vein ligation 
following pulmonary infarction I 
Fracture and Orthopedic: 
Hip nailing. . aw 5 
Urological: 
Suprapubic prostatectomy. ... I 
Transurethral prostatectomy. I 
Bladder resection...... ead I 
Eye: 
Iridectomy I 
Total. . be 18 


TABLE v 
VERIFIED OR SUGGESTED SOURCE OF 
(29 CASES) 


EMBOLUS 


No. of Cases 


Source of Embolus 


Femoroiliac veins. . 18 
Vena cava and I 
Periprostatic veins.......... 4 
Total. . 30* 


* Two possible sources in one case. 


The site of origin of the embolus was verified 
in twenty-nine patients or one-half the fatal 
cases. It must be understood that the degree 
of verification is qualified rather than absolute, 
but the listing does give considerable insight 
into the problem of control. In one case two 
possible sites were suggested. (Table v 

Only two patients of the fifty-eight fatal 
cases had had prophylactic vein ligations. In 
one case the patient had been hospitalized 
following a diagnosis of pulmonary ean. 
He was subjected to bilateral superficial 
femoral vein ligation in continuity without 
exploration for thrombus, and was then placed 
on anticoagulant therapy which appeared 


| 
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adequate. On this regimen he succumbed to a 
fatal embolism. The other patient died of an 
embolus following thigh amputation and homo- 
lateral vein ligation in continuity. Four pa- 
tients died despite what appeared to be ade- 
quate anticoagulant therapy, one of these being 
the patient previously noted. One patient, a 
surgical case, is known to have had prophylac- 
tic bandaging of the legs. The source of embolus 
was not determined in either of the ligated 
cases, while it was verified in only one of those 
patients given adequate anticoagulants, namely 
from the vena cava and left iliac vein. The 
findings among the 206 patients in whom 
embolism was not the major cause of death 
are not very much different. In this group 
there were two patients with unilateral and 
one with bilateral superficial femoral vein 
ligation, all in continuity. In addition there 
were ten patients taking adequate anti- 
coagulant therapy. Here again there were no 
patients on whom bilateral vein exploration 
and interruption was performed. The verified 
sources in this group were as follows: heart, 
twenty-six; periprostatic veins, thirteen; fem- 
oroiliac veins (involving the vena cava in one 
case), ten; and uterine veins, two. It ts fair 
to say that the central sites are more readily 
discovered at postmortem examination than 
the peripheral, but their high incidence is 
nevertheless striking and important. 

In the group of fifty-eight fatal emboli 
there were only three patients for whom a 
clinical diagnosis of peripheral thrombophlebitis 
was made. One of these was the patient previ- 
ously mentioned who had been admitted be- 
cause of a previous infarct and had been 
treated with bilateral femoral vein ligations 
in continuity, and adequate anticoagulants, 
both before and after ligation. Another had 
been treated with adequate anticoagulant 
therapy alone. The third received no treatment. 
The striking fact here is that there were fifty- 
five other patients in whom there was no warn- 
ing. An attempt to find a consistent tell-tale 
rise in temperature, pulse and respiration, as 
suggested by the late Dr. Arthur Allen, was 
not helpful. In fact, many of the patients were 
so ill from their primary diseases, that fluctua- 
tions in their vital signs would have attracted 
very little attention. One additional observa- 
tion is of considerable interest. In only seven- 
teen of the fifty-eight fatal cases was a diag- 
nosis of pulmonary embolism clearly suspected 
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prior to the postmortem examination. Stating 
this in reverse, forty-one of the fifty-eight 
patients died without anyone having a clear 
idea of what had happened. According to 
Ochsner et al.: “In approximately one-half 
the cases of fatal pulmonary embolism no 
clinical evidence of an antecedent [peripheral 
venous] thrombus could be demonstrated.” 
Roe and Goldthwait of the Massachusetts 
General Hospital found that 53 per cent of 
fatal pulmonary emboli occurred without any 
clinical warning. The percentage is probably 
appreciably greater in our series; the exact 
percentage is difficult to ascertain but it is 
certainly high to the point of being discouraging. 


COMMENTS 


The single most striking fact elicited by this 
ten-year study is the occurrence of fifty-eight 
unequivocal cases of fatal pulmonary embolism. 
It should be emphasized that in many of the 
remaining 206 cases, pulmonary embolism 
contributed substantially to the fatal outcome. 
The incidence of fatal pulmonary embolus 
remains high despite an active and growing 
interest in its prevention. Although its im- 
portance on the surgical wards is considerable, 
the medical wards nevertheless contribute 
almost 70 per cent of the cases. Despite some 
of our patients being relatively young, 91 per 
cent were over the age of fifty. 

Several factors probably account for the 
persistent occurrence of fatal pulmonary em- 
bolism. One of these is the age of our patients. 
It is obvious that the disorder is preponderantly 
an incident of advanced age. Any progress in 
its control could readily be obscured by the 
increasing age of the hospital population. 
General measures, such as early ambulation 
or bandaging of extremities, have not resulted 
in any impressive improvement. Adequate 
anticoagulant therapy has not been a reliable 
preventive as confirmed by direct evidence in 
this series. Surgical measures are likewise of 
uncertain value. The high incidence of verified 
sources outside the extremities certainly casts 
great doubt upon these procedures as a single 
reliable or definitive method. Roe and Gold- 
thwait reported ten fatal emboli in patients 
who had had bilateral femoral venous inter- 
ruptions. Anomalous venous communications 
in the lower extremity, as demonstrated by 
Edward Edwards [4], are probably one factor 
contributing to this unreliability. 
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The absence in our group of fatalities of any 
patients who had had bilateral femoral vein 
exploration and interruption may be taken 
as evidence that this procedure has been suc- 
cessful in our hospital. It can also be argued, 
however, that the measure was applied to the 
wrong cases, as it was not performed in this 
fatal group. No patient in our series was sub- 
jected to vena cava ligation. This operation 
has, in fact, been rare in this hospital. There 
has been a renewed interest recently in this 
procedure despite the unfortunate stasis se- 
quelae which frequently result. At times it 
seems to be a life-saving measure, even though 
it too is not absolute insurance against sub- 
sequent embolization. Coon et al. [5] reported 
one case of fatal embolism in a patient who 
had had both vena cava ligation and adequate 
anticoagulant therapy. Ligation of the ovarian 
veins should also be mentioned as having a 
place in certain cases. 

None of the foregoing is intended to lead 
to a conclusion that currently popular methods 
of prophylaxis or treatment are useless or 
should be discarded. It is quite possible that 
a number of lives have been saved by them. 
Having nothing better at the present time we 
should ply them with all possible diligence, 
retaining, however, our objectivity as to their 
limitations. 

Certain further observations are warranted. 
Increasing attention should be given to the 
problem of prevention in seriously ill patients 
with cardiac disease. Anticoagulants alone 
have application in the prevention of emboli of 
central origin, and they must be given in 
adequate dosage. When a phlebitis occurs in 
situations in which anticoagulants are unsafe 
or are contraindicated, resort may be had to 
femoral vein procedures, but exploration and 
interruption should be utilized rather than 
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ligation in continuity. In our experience it is 
not possible to determine whether a thrombus 
is present in an unopened vein by inspection 
and palpation alone. On several occasions in 
this clinic opening of the vein has revealed 
unsuspected thrombus in a vein of normal 
appearance. Ligation through thrombus would 
obviously not prevent Its propagation proxi- 
mally. Vena cava ligation and ovarian vein 
ligation may occasionally be life-saving meas- 
ures. It is our belief that once an embolus has 
occurred, both vein interruption and anti- 
coagulants, if feasible, should be used. 

There is good reason to believe that we have 
now attained almost the maximum possible 
benefit from presently available methods. 
Perhaps a realistic awareness of this fact will 
lead ultimately to a new and more fruitful 
approach. 


CONCLUSIONS 


1. Pulmonary embolism remains an essen- 
tially unsolved problem. 

2. Weare obliged to continue those measures 
of prophylaxis and treatment which are 
presently available in the absence of anything 
better. 
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N the experimental laboratory one approach 
I to the study of coronary circulation in- 
volves ligation of a coronary artery. Early in 
our research on revascularization of the heart 
beginning some twenty-five years ago we 
discovered that the anatomy of the canine 
left common coronary artery and its branches 
was significantly variable. Since coronary 
circulation will occasion considerable study in 
surgical laboratories in the future I believe our 
findings will be helpful to any investigator 
whose work requires a thorough understanding 
of the anatomy of these coronary arteries. 


WHAT CAN BE MEASURED BY LIGATION OF A 
TEST ARTERY? 


When a coronary artery is occluded by a 
ligature the circulation within the heart muscle 
is immediately changed. The muscle becomes 
ischemic and the oxygen content differs in the 
plane of contact between this ischemic muscle 
and the neighboring oxygenated muscle. This 
oxygen differential created by arterial ligature 
disturbs the electrical equilibrium of the heart 
[1]. A formerly stable electrical condition now 
becomes unstable so that the heart can fibril- 
late or “‘electrocute itself”? [2]. This type of 
death is similar to that produced by touching 
the heart with an electric current. In the 
former instance the electricity actually comes 
from the muscle of the postocclusion heart [3]. 
This type of death is common. It occurs in 
people on the golf course, watching athletic 
contests, shoveling snow, in the office, resting 
in bed, etc. 

The incidence of this type of death following 
ligation of the coronary artery has been deter- 


mined in our laboratory by numerous experi- 
ments. Ligation of the descending ramus at 
its origin produces self-electrocution in 70 per 
cent of normal dogs [4]. In the case of the 
circumflex ramus of the left coronary artery 
it is go per cent [5]. 

Another manifestation of the disease that 
can be studied by ligation of a test artery is 
viability of muscle. When the blood supply is 
inadequate necrosis begins within a few hours 
and replacement by scar tissue occurs over a 
period of weeks. The size of these scars has 
been measured in normal dogs that survived 
ligation of a test artery and an index has been 
established [4]. 

The typical human patient with coronary 
artery disease has anginal pain and fears 
sudden death. Both anginal pain and sudden 
death are produced by oxygen differentials, 
or an uneven (checkerboard) distribution of 
oxygenated blood. Should the patient survive 
the initial insult of one or more coronary 
occlusions, the subsequent slow destruction of 
muscle may manifest itself by circulatory 
failure and is a much less frequent cause of 
death than self-electrocution. 


LIGATION OF TEST ARTERIES 


Ligation of a test artery to study the protec- 
tion of various surgical technics on the heart 
was first applied by Beck et al. in 1935 [6]. 
Several hundred coronary arteries have since 
been ligated in this laboratory and valuable 
information obtained. The artery most com- 
monly ligated was the anterior descending 
ramus of the left coronary artery. (Fig. 1.) 
Care was taken to occlude this artery com- 
pletely at its origin distal to the septal artery 
without missing a branch. The septal artery 
was not occluded by the ligature since its 
origin is proximal to the site of ligation. The 


American Journal of Surgery, Volume 97, March, 1959 


| 

279 


Wolfe 


Fic. 1 


Fic. 2 


Fic. 1. Corrosion specimen of canine coronary arteries injected with plastic. (1) Septal artery arising from the 
common left coronary artery. (2) Anterior descending ramus. (3) Common left coronary artery. (4) Circumflex 


ramus. (5) Right coronary artery. 


Fic. 2. Diagrammatic illustration of Figure 1. (1) Septal artery. (2) Anterior descending ramus. (3) Left common 
coronary artery. (4) Circumflex ramus. (5) Right coronary artery. The septal artery arises from the left common 
coronary artery or at its bifurcation in 50 per cent of the animals. A ligature placed at the site illustrated in the 


drawing would not occlude the septal artery. 


position of the ligature and completeness of 
occlusion were observed at necropsy. If the 
septal artery had been inadvertently occluded 
by the ligature the dog was necessarily dis- 
carded from the statistical study. It became 
immediately important to know the normal 


variation in the origin of the septal arteries of 


dogs to avoid its inclusion in the encircling 
ligature. The following study was undertaken 
to ascertain these anatomical variations. 


PREPARATION OF SPECIMENS 


The coronary arteries of ninety-one dogs’ 
hearts were injected with “Justi number 17” 
plastic. The viscosity of the injection material 
was increased by adding a plastic polymer 
powder. Just prior to injection a pigment and 
a catalyst were added to the plastic. The 
arteries were injected under estimated physio- 
logical pressures and without previous flushing 
of the arteries with water or air. The plastic 
hardened within a few minutes and shrinkage 
was not demonstrable. The tissues were cor- 
roded with concentrated potassium hydroxide 


solution. Forty-five of the specimens were 
imbedded in blocks of transparent plastic [7]. 
The site of origin of the septal artery was 
observed in all the specimens and measure- 
ments were made in the unimbedded specimens. 


RESULTS 


Of ninety-one dogs’ hearts, the septal artery 
arose from the left common coronary arter\ 
or at its bifurcation forty-five times, or 50 per 
cent. (Figs. 1 and 2.) The septal artery arose 
from the anterior descending artery forty-six 
times, or 50 per cent. (Figs. 3 and 4.) In these 
forty-six hearts the distance between the origin 
of the descending ramus and the septal artery 
averaged 1.9 mm. and the range was from 
0.5 to 4.4 mm. 

The inside diameter of the coronary arteries 
at their origin was also carefully measured. The 
left common coronary artery averaged 4.3 mm. 
(range, 2.5 to 8.0 mm.); the descending ramus 
averaged 2.7 mm. (range, 2.0 to 4.0 mm.); 
the septal artery averaged 1.8 mm. (range, 
1.0 to 3.0 mm.); and the right coronary artery 
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Fic. 3 


Fic. 4 


Fic. 3. Corrosion specimen of canine coronary arteries injected with plastic. (1) Septal artery arising from the 
anterior descending ramus. (2) Anterior descending ramus. (3) Common left coronary artery. (4) Circumflex 
ramus. Note the posterior location of the septal arterial origin. 


Fic. 4. Diagrammatic illustration of Figure 3. (1) Septal artery. (2) Anterior descending ramus. (3) Left common 
coronary artery. (4) Circumflex ramus. The septal artery arises distal to the bifurcation in 50 per cent of the animals. 
A ligature placed at the site illustrated in the drawing would occlude the septal artery. 


averaged 1.95 mm. (range, 1.1 to 2.6 mm.). 
The weight of the dogs averaged about 25 to 
30 pounds. 

The distribution of septal artery origin be- 
tween left common and descending ramus 
previously described is similar to that observed 
by Kazzaz and Shanklin [8] and by Donald 
and Essex [g]. 


COMMENTS 


The descending ramus of the left coronary 
artery was ligated in 127 dogs in this laboratory 
during the previous five years. At necropsy the 
septal artery was inadvertently either partially 
or completely occluded in sixteen hearts despite 
efforts to avoid occluding the septal branch. 
These sixteen dogs represented a loss of time, 
effort and money. To see the origin of the 
septal artery at operation It is necessary to 
intermittently retract and thus occlude the 
descending ramus. Such intermittent occlusion 
of the descending ramus might affect inter- 
coronary communications and thus alter the 
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mortality rate following ligation of the descend- 
ing ramus. Therefore, the septal artery origin 
was not visualized at operation. 

Knowledge gained from the ninety-one dogs’ 
hearts of this present report supports the 
practice in this laboratory of gently passing a 
silk ligature around the descending ramus with 
either a small mosquito hemostat or a small 
aneurysm needle. In this manner the tissue 
underlying the artery need not be dissected. 
If resistance is met, the point of the instrument 
is directed distal to the origin of the artery 
until it can be passed without meeting an 
obstruction. This technic enables the surgeon 
to avoid occlusion of the septal artery in the 
vast majority of instances. 


SUMMARY 


1. Since ligation of a test artery in the canine 
heart yields information concerning electrical 
stability of the heart and viability of muscle 
it is important to know the normal variation of 
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the septal arterial origin and to avoid its occlu- 
sion when the descending ramus Is ligated. 

2. In ninety-one dogs the septal artery arose 
from the left common coronary artery forty- 
five times and from the descending ramus 
forty-six times. 

3. It is hoped that this research will be as 
helpful to other investigators of coronary 
heart disease as it has been to those working 
in this laboratory. 
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HE mandible is subject to frequent fracture 

because of its exposed position, powerful 
muscle attachments and lack of support. It 
is a more common site for these injuries than 
other bones of the body. In fact, fractures of 
the bones of the mandible far exceed those of 
other facial bones. 

Early men of medicine are mentioned in the 
Smith Papyrus, dating from 1500 B.Cc., as 
having theories regarding reduction and im- 
mobilization of the fractured mandible. Meth- 
ods of care were suggested and treatment 
devised by Hippocrates who was born in 
460 B.c., Celsus in the first century, Ruggiero 
in 1180, Wilhelm in 1275, and later by Chopart 
and DeSault [7] in 1750. 

Since those early days the evolution of 
theories and concepts regarding diagnosis and 
treatment of these fractures has been gradual. 
Some of the older technics developed and ad- 
vocated in the eighteenth and _ nineteenth 
centuries by Gilmer [2], Sauer [3], Hullihen 
[4], Gunning [5] and others are still in use, 
many, however, with modifications and varia- 
tions. Nevertheless, the past thirty-five to 
forty years have witnessed a marked advance 
in surgical treatment, and development of 
safer and more adequate materials and ap- 
pliances for immobilization and definitive 
repair of mandibular fractures [6-13]. Further- 
more, this same period has seen a growing 
recognition of the necessity for early reduction 
and immobilization of the fractured mandible, 
and the ramifications resulting from delay or 
inadequate fixation. 

The numerous methods and appliances avail- 
able today for care of the fractured jaw, and 
illustrations describing their application, have 
been presented in previous articles by one 
of us (G. K. L.) [14-16]. This presentation will 
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be limited to a discussion of some general con- 
siderations, characteristics and basic 
fundamentals of treatment of the complex 
mandibular fracture. It will emphasize the 
importance of early reduction and adequate 
immobilization and fixation, to avoid malocclu- 
sion and prevent the necessity for possible 
multiple corrective operations at a later date. 


ANATOMY 


The mandible is the only movable bone of 
the skull and forms the lower third of the 
factal skeleton. It articulates with the skull 
through the condyles with the fossae of the 
temporal bone, below the maxilla by means 
of the teeth, and furnishes attachment to the 
muscles of expression, articulation and mastica- 
tion. Its bony structure consists of the body, 
ramus, symphysis, alveolus, coronoid, condyle, 
and mandibular and mental foramen. 

The ramus is thinner than the body, but is 
well splinted and protected on its outer aspect 
by the masseter muscle and medially by the 
internal pterygoid. The junction between the 
ramus and body of the mandible forms the 
angle, and gives attachment posteriorly to 
the stylomandibular ligament. The angle var- 
ies in degrees at different ages: at birth it is 
approximately 175 degrees, at the age of four 
years approximately 140 degrees, and in adults 
it is reduced to 120 degrees, to 110 degrees or 
less. In old age the alveoli undergo absorption 
and the angle is increased to 140 degrees, thus 
allowing the gums to meet. 

Muscles which elevate the mandible are the 
masseter, temporal and internal pterygoid; 
those which depress it are the digastric, 
mylohyoid, geniohyoglossus, geniohyoid and 
external pterygoid. Forward movements are 
produced by the external pterygoid, the 
anterior fibers of the temporal and some fibers 
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Fic. 1. Break in region of mental foramen on one side, 
at the angle on the other. 


of the masseter. Retraction is produced by the 
posterior fibers of the temporal, the deep 
layer of the masseter and the internal ptery- 
goid. The grinding motion is produced by the 
pterygoid muscles acting alternately. 

The position of the mandible is maintained 
by the temporomandibular joint and surround- 
ing ligaments. The joint is peculiar in that 
it is a double joint such as the knee, with a 
cartilaginous disc or a meniscus. Between the 
head of the condyle and the glenoid cavity, 
the mandible not only is rotated around the 
condyle’s opening but also is pulled forward. 
The head of the condyle, accompanied by the 
meniscus, comes forward on the eminentia 
articular movement of the head of the condyle 
and joint cavity, and of the mandible, limited 
by the joint capsule and the temporomandibu- 
lar, sphenomandibular and stylomandibular 
ligaments. Posterior to the joint cavity is the 
tympanic plate of the temporal bone. This 
bone is thin, and a blow on the mandible may 
result in its fracture. 

Sensory nerve supply of the middle and 
lower third of the face is by the second and 
third division of the fifth cranial nerve. Both 
divisions pass through bony canals of the face 
and are, therefore, very liable to damage, 
should fracture involve the bones through 
which they pass. The motor nerve supply of 
the muscles of mastication, with the exception 
of the geniohyoid, is by the third division of 
the fifth cranial nerve. It does not pass through 
canals of the bone of the face and, therefore, 
very rarely sustains permanent damage. The 
motor nerve supply to the muscles of expression 
and the lower eyelid is facial. Fortunately this 
is seldom involved in maxillofacial injuries and 
permanent paralysis is uncommon. 
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Fic. 2. Mandibular fractures are usually compounded 
into the mouth. 


GENERAL CONSIDERATIONS AND CHARACTERIS- 
TICS OF MANDIBULAR FRACTURES 


Fractures of the mandible occur pre- 
ponderantly in the middle years of life. They 
are less frequent in children because of the 
cartilaginous character of their bones and the 
abundance of organic material which allows 
some bending. Likewise, their incidence is low 
in the aged because of lessened activity. 

Trauma ts the primary etiologic factor. This 
includes blows received in fights, transporta- 
tion accidents, falls in which the head strikes a 
hard object or surface, gunshot and tooth 
extraction. Fractures of the mandible also 
result from traumatism to bones already de- 
generated as a sequel to osteomyelitis, necrosis, 
tumors and other pathologic conditions. 

Sites of predilection of these fractures in 
order of frequency are the condyle, angle, 
ramus and molar region, coronoid, body, 
mental foramen, symphysis and alveolar proc- 
ess. In children, the site most subject to 
fracture is the canine region, weakened by the 
unerupted canine tooth. Large numbers of 
bilateral mandibular fractures show a_ break 
in the region of the mental foramen on one 
side, and at the angle on the other. (Fig. 1.) 
In those fractures resulting from blows to 
the face, the left side of the jaw is injured 
more frequently than the right. This is because 
most blows are delivered from the right. 

Because of the thinness of the mucosa and 
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Fic. 3. Indirect fractures occur in other parts of the mandible from transmission of the 
contact through the bone to a weak part, such as the neck of the condyle. 


Fic. 4. Indirect fractures may occur together and without direct traumatic transmission. 


the fact that the roots of teeth are in the line 
of fracture, mandibular fractures are usually 
compounded into the mouth. (Fig. 2.) While 
in the edentulous jaw, fracture, as a rule, is 
simple, pressure from appliances used for 
fixation of fragments often results in necrosis 
of overlying soft tissues, and the fracture is 
compounded secondarily. 

Fractures of the mandible usually occur at 
the point of impact. Indirect fractures, how- 


ever, occur in other parts of the mandible as a 
result of transmission of the contact through 
the bone to a weak part, such as the neck of 
the condyle. (Fig. 3.) These indirect fractures 
(Fig. 4) frequently occur together and may 
occur without direct transmission of trauma. 
For example, a fall on the chin may result in 
fracture of the neck of one condyle or both, 
without fracture of the body at the point of 
impact. (Fig. 5.) 
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Fic. 5. Bilateral condylar fracture with characteristic deformity. (From: Lewis, G. K. [14].) 
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Fic. 6. Direction of displacement will be dependent 
upon the muscles attached to the fractured fragments. 


When bone is fractured by trauma, force of 


the injury often causes displacement of frac- 
tured fragments. In the case of a fractured 
mandible the pull of attached muscles, in 
different directions, tends to displace the frac- 
tured fragments. Direction of this displacement 
depends upon several factors, such as the site 
and angle of the fractured surface. However, 
certain fractures may exhibit characteristic 
displacements often of diagnostic value. Fur- 
thermore, the direction of displacement will 
be dependent upon the muscles attached to the 
fractured fragments. Fragments of all attached 
elevator muscles tend to displace upward 
toward the origin of the elevators; those with 
only depressors tend to displace downward 
toward the hyoid bone (Fig. 6), and fragments 
of rotators tend to displace inward and forward 
toward the pterygoid lamina. However, frac- 
tures with two or more sets of muscles will 
tend to displace in the direction of the com- 
bined pull. 

The amount of displacement will be affected 
by the line of fracture, the presence of opposing 
teeth and the soft tissues around the fracture, 
particularly the periosteum; these will limit 
the amount of displacement if not unduly 
damaged. When the fracture is a simple break, 
such as a line fracture, the angle of the frac- 
ture surface may prevent or facilitate dis- 
placement. Conversely, when the fracture is 
comminuted, extensive displacement is likely 
to occur. (Fig. 7.) In the region of the symphysis 
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Fic. 7. When a fracture is comminuted, extensive 
displacement is likely to occur. 


the muscle pull is more evenly balanced; there- 
fore, the nearer this area the fracture occurs, 
the less the displacement. 

The patient who has sustained even exten- 
sive and severe fractures, with much soft 
tissue injury, seldom complains of much pain 
except upon movement. As long as the wound 
is immobile it is relatively painless. The patient 
does, however, experience very considerable 
discomfort particularly in breathing or speak- 
ing, or from saliva dribbling over the chin. 

Fracture of the Condyle. In fractures of the 
condylar neck the cause is usually direct force 
applied to the opposite side of the chin. An 
example of this, as previously pointed out, Is 
one which results from striking the chin on the 
steering wheel of a car as in a head-on col- 
lision. (Fig. 5.) These fractures usually en- 
croach upon the sigmoid notch and vary from a 
fissure to complete separation of the condyle. 

Because of the pull of the external pterygoid 
muscle attached to the base of the condyle, 
displacement is usually upward and inward; 
on rare occasions it may be outward. Never- 
theless, despite the direction of displacement, 
the ramus is pulled upward by the masseter, 
temporal and internal pterygoid muscles. 
This shortens the division between the upper 
and lower teeth. Because of this the angle of 
the mandible may become flat and, owing to 
shortening on the affected side, the chin 
deviates in that direction. Function, however, 
is affected little, if at all. 

In these fractures the tendency of some 
surgeons to advocate fixation or removal of 
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Fic. 8. Indirect fracture with unerupted lower third 
molar tooth. 


the condyle by open reduction is based upon 
the fear of ankylosis if left untreated. However, 
it has been demonstrated that danger of 
ankylosis is slight. Furthermore, our exper- 
ience has shown that open operation involves 
the risk of trauma to the facial nerve lying 
immediately outside and to the internal maxil- 
lary artery posterior to the condyle. As pointed 
out by Zemsky [17], the difficulty encountered 
does not warrant opening of the joint. 

A method of treatment most generally 
accepted is intermaxillary fixation for a period 
of three to five weeks, with motion started 
at the end of five or six days. A piece of gutta- 
percha or a stent placed between the opposing 
molar teeth before they are placed in occlusion 
will usually alleviate shortening on the af- 
fected side. Resection at a later date may be 
accomplished should deformity occur from 
outward displacement. 

In bilateral fractures of the condyle there 
occurs a typical displacement in the main 
body. The last molar teeth acting as a fulcrum 
produce an open bite anteriorly. In this posi- 
tion union is a serious problem. Compound 
fractures here are rare, so that prompt union 
may be expected. Early reduction at this site 
is especially important, and one should be on 
the alert for any displacement which, when 
present, is usually bilateral. When normal 
occlusion is accomplished traction is reduced to 
maintenance. Motion is usually allowed at 
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Fic. g. Posterior fragment pulled up by muscles of 
mastication. 


the end of seven to ten days, at which time 
centric occlusion must be definite. 

As one of us (G. K. L.) has previously sug- 
gested [14], “If the fracture is seen after 
fourteen to twenty-one days, bite blocks, as 
suggested by Ivy and Curtis, may be used 
in the molar region. For pulling the lower 
incisor region forward and upward, anesthesia 
may be necessary. If the fracture is seen after 
twenty-eight days, mechanical reduction is 
seldom, if ever, possible. Extraction of posterior 
molars may relieve the condition, but excision 
of the condylar heads must be considered.” 

Fracture of the Angle, Ramus and Molar 
Region. Fractures at the angle or posterior 
to the last molar are usually the result of 
direct violence. However, indirect fracture 
may result from injury to the opposite pre- 
molar region, particularly when there is an 
unerupted lower third molar tooth. (Fig. 8.) 
The posterior fragment has the elevator 
muscles attached that tend to pull it upward 
and inward. The fragment describes an arc 
around the temporomandibular joint if not 
resisted by the anterior fragment in the line of 
fracture. The inward pull occurs because the 
internal pterygoid is a stronger muscle than 
the masseter. Division of the internal pterygoid 
muscle results in an outward displacement, 
owing to the unopposed pull of the masseter. 
This results in displacement of the angle up- 
ward and forward. (Fig. 9.) 

When a fracture is viewed from above the 
angle of the line of fracture, it may preclude 
an inward displacement. It will be appreciated 
that combinations of types occur. For example, 
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Fic. 10. Loss of bone and displacement of posterior 
fragment. 


the angle of fracture may be such as to permit 
an upward displacement but not an inward 
one. At the angle of the fracture, despite the 
horizontal fracture line, the inward pull of the 
internal pterygoid (Fig. 2) will so separate 
the fractured surfaces that the posterior frag- 
ments will lose contact with the anterior. 

Separation of the fractured surfaces is very 
important from the point of view of treatment. 
Fortunately, such fractures are rare, the great 
majority being to the body of the mandible 
which is more exposed to trauma than the 
ramus. A forceful blow applied to the body 
tends to drive the mandibular body inward, 
leaving the ramus in normal position, thus 
predisposing to displacement of the anterior 
fragment. The anterior fragment tends to be 
depressed and rotated toward the injured side. 
Displacement is never marked unless there is 
loss of bone (Fig. 10) and, unlike that of the 
posterior fragment, is easily controlled. The 
posterior fragment tends to be displaced 
inward and upward. This tendency is deter- 
mined by the line of fracture, as of the angle, 
where the posterior fragment has teeth which 
meet upper opposers. (Fig. 11.) No upward 
displacement can occur unless there is con- 
siderable lingual or buccal displacement. 

A large proportion of angle fractures with 
little or no displacement can be successfully 
treated by immobilization of the anterior 
fragment to the upper jaw in normal occlusion, 
without any special control of the posterior 
fragment. (Fig. 11.) Fixation of the anterior 
fragment must be secure, for if any movement 
is allowed there is danger of the posterior frag- 
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Fic. 11. No upward displacement can occur unless 
there is considerable lingual or buccal displacement. 


ment slowly displacing. Specifically, the buccal 
or upward displacement, if relatively slight, will 
seldom need any special form of control of the 
posterior fragment. 

Reduction of some fragments causing separa- 
tion of the fracture surfaces prejudice un- 
favorably the time of union. Many smaller 
displacements, such as small buccal or up- 
ward displacements of the posterior fragment, 
should affect neither function nor appearance, 
and are a help not a hindrance to treatment. 
However, if they are causing some facial 
deformity, reduction becomes a question of 
judgment, for reduction may add considerably 
to the length of treatment. This must be 
balanced against factors directly affecting the 
patient, such as his reaction to the deformity 
and his station in life. This type of fracture, 
when first seen, may vary from practically 
immovable to complete non-union. The more 
mobile the fracture, the more control required; 
the molar tooth-bearing surface must also 
be taken into account. 

In loss of the angle in the region of the third 
molar, the ramus tends to be displaced upward 
and forward. (Fig. 10.) This forward move- 
ment automatically tends to close any gap 
which is limited by the presence of an upper 
molar tooth. This tooth may be extracted in 
order to gain more forward movement. It is 
important that the ramus should come forward 
on the buccal side of the body of the mandible, 
if possible, so as to stabilize it and prevent a 
lingual displacement. This may have to be 
impacted into position under anesthesia. 

Treatment of the angle fracture is dependent 
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Fic. 12. If fracture is behind last molar tooth there 
will be slight displacement because the bone here is 
well splinted by the masseter and internal pterygoid 
muscles. 


upon the length of the posterior fragment. It will 
also depend upon whether or not the fragment 
and opposing maxilla are edentuious. (Figs. 
4 and 10.) These fractures may occur between 
the premolar and first molar, and between the 
molar and ramus, or distal to them. If the 
fracture is located behind the last molar or 
between the second and third, there will be 
slight displacement because the bone here is 
well splinted by the masseter and internal 
pterygoid muscles. (Fig. 12.) For this reason, 
intermaxillary wiring or multiple loop elastic 
traction will suffice. Because of the protection 
on its outer aspect by the masseter and on its 
inner surface by the internal pterygoid muscle, 
fractures of this part of the bone are uncom- 
mon. There may be a slight malalignment of 
the fragment but this will not, as a rule, inhibit 
mastication. Should there be minor flattening 
of the angle, a fascia or cartilage graft can be 
used later to camouflage the deformity. 
Fracture of the Coronoid. The coronoid, 
deeply situated and protected by the zygoma, 
is least often fractured. Fractures of the man- 
dible in which the coronoid is separated from 
the ramus are likewise infrequent. When frac- 
ture does occur here (Fig. 13), the coronoid 
process is sometimes drawn upward by the 
temporal muscle but this results in only slight 
deformity and impairment of function. 
Reduction is rarely necessary because there 
is usually little or no displacement of the body. 
Treatment is immobilization with intermaxil- 
lary wiring, with the teeth in occlusion two to 
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Fic. 13. When fracture of the coronoid occurs, the 
coronoid process is sometimes drawn upward by the 
temporal muscle, but results in only slight deformity 
and impairment of function. 


three weeks. Should the mandible be edentu- 
lous, fixation, as a rule, is not indicated. It is 
only from compound fractures of the coronoid 
that trouble may be expected. 

Fracture of the Body of the Mandible. If the 
site of fracture is between the premolar and 
first molar, or between the first and second, 
and all teeth are present in the mandible and 
maxilla, intermaxillary wiring or other fixation 
will be adequate for immobilization. (Fig. 11.) 
Displacement is slight owing to action of the 
teeth. 

If the posterior fragment is edentulous, how- 
ever, the elevator muscles will draw it upward 
until it meets the opposing maxilla (Fig. 9), 
and the midline of the mandible is diverted 
to the injured side. Should the parts be allowed 
to remain in this position there may be inter- 
ference with union. Because of the small 
amount of contact between the fragments, 
motion will be restricted although healing is 
taking place. If no teeth are present in the 
fragment its maintenance and proper relation- 
ship will offer more difficulty than reduction. 
Therefore, other methods of immobilization 
will be necessary because of lack of teeth as a 
means of anchorage. (Fig. 14.) 

When a fracture occurs behind the last 
molar tooth and the posterior fragment is 
edentulous, but with the powerful elevator 
muscle attached, immobilization will be diffi- 
cult. Choice of method for control of the 
posterior fragment is a matter of judgment, 
and it is important that the following be kept 
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Fic. 14. Comminuted fracture with loss of teeth, held 
in immobilization with circumferential wiring and an 
Anderson splint. 


in mind in making a decision: (1) the simplest 
method that will serve is the general rule; 
(2) the complex should never be introduced 
without good reason, and displacement need 
not be reduced simply because it exists; and 
(3) displacement will neither interfere with 
function or affect appearance, or if prosthetic 
appliances are hazarded, there is no reason for 
reduction. 

Certain fractures exhibiting an edentulous 
posterior fragment are treated by immobiliza- 
tion to the upper jaw only. Such fractures are 
those in which the posterior fragment is too 
small to control, such as comminuted frac- 
tures of the angle. These fractures are often 
the better for the forward displacement of the 
posterior fragment and occasional muscle pull 
(Fig. 12), for in this way the loss of bone can 
often be made up. When the soft tissues are 
intact it is usually necessary to be content with 
fixation of the anterior fragment only, post- 
poning control of the posterior fragment by 
exernal appliances until the swelling has at 
least partially subsided. 

When there is a fracture line with buccal 
displacement and the fracture is not too 
severe, further upward and forward displace- 
ment of the posterior fragment will often be 
prevented by soft tissue surrounding the frac- 
ture. (Fig. 15.) In view of the fact that this 
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Fic. 15. Fragments held in place by soft tissues. 


type of fracture unites very readily, it is often 
permissible to rely on the soft tissues for control 
of the posterior fragment. When displacement 
is upward only and an upper second or third 
molar is present, further displacement of the 
posterior fragment will often be prevented by 
its coming into contact with the upper tooth. 
(Fig. 16.) If displacement is such that it Is 
acceptable, it may be allowed to remain. 
When such control is used a certain amount of 
inflammation of the mucous membrane of the 
ascending ramus may occur where it is In con- 
tact with the upper molar. This is never 
serious nor does it occasion more than slight 
discomfort. The upper molar should not be 
extracted in order to cure it, as the displace- 
ment may be increased. When bony union 
has occurred and the patient once again regains 
the use of the lower jaw, inflammation and 
pain consequent upon the nipping of the 
mucous membrane between the ramus and the 
upper molar may be such as to cause slight 
discomfort. Extraction of the upper molar in 
this instance will provide immediate relief. 
When multiple fractures occur in the body of 
the mandible a typical deformity results. 
The middle fragment is usually displaced 
downward and backward, and the two side 
fragments upward and toward the midline. 
The amount of displacement depends upon 
the obliquity of the lines of fracture. Backward 
displacement of the middle fragment may 
interfere seriously with respiration, and_be- 
cause of loss of control of the tongue the 
patient is unable to control the saliva and 
swallowing becomes difficult. Treatment may 
be by circumferential or intermaxillary wiring, 


\ 
290 


Fic. 16. Posterior fragment controlled by tooth in line 
of fracture. 


buccal arch bars, or other indicated methods. 
(Fig. 15.) 

Fracture into the Mental Foramen. The 
mental foramen is a frequent site of fracture 
because of the weakness of the bone in this 
region. When it occurs, the line of fracture is 
usually oblique. The short posterior fragment 
is drawn upward and held in occlusion with 
the teeth of the maxilla, by the pull of the 
temporal, masseter and internal pterygoid 
muscles. 

If the upper or lower jaw is edentulous, the 
elevation is greater, as there is no obstacle to 
its ascent. Conversely, the long anterior frag- 
ment is pulled down and back by the mandi- 
bulohyoid muscles. In severe fracture here, 
there may be overlapping of the fragments, 
and this causes the chin to deviate to the frac- 
tured side. Treatment may be by intermaxil- 
lary wiring and buccal arch bars. (Fig. 17.) 

Fracture of the Sympbysis. These fractures 
may be single, multiple or comminuted. When 
single, they are usually vertical, and are 
located between the central and lateral in- 
cisors or between the lateral incisor and the 
canine tooth. In fracture of the symphysis 
there is little displacement of the fragments 
because the muscular force is equally balanced 
on both sides. 

In double fractures the anterior portion Is 
pulled down by the depressor muscles. In 
comminuted fractures of the symphysis, when 
there is bone loss, both halves of the mandible 
are drawn toward the midline by pull of the 
mylohyoid muscle. This forces the lower 
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Fic. 17. Fracture into mental foramen immobilized by 
direct wiring and buccal arch bars. 


dental arch to lie within the line of the upper. 
With such malunion the patient would, of 
course, be unable to masticate. 

In single fractures of the symphysis im- 
mobilization by intermaxillary wiring is usually 
adequate. Multiple fractures may also be 
immobilized by intermaxillary wiring. If the 
jaw is edentulous, circumferential wiring over a 
splint or a denture may be employed. (Fig. 18.) 
Comminuted fractures of the symphysis, when 
seen early, can be fixed and held in position 
by connecting the lower jaw to the upper 
with a buccal arch bar. However, when seen 
late, these fractures may have to be reduced 
by an arch bar applied to each fragment, or 
direct fixation. (Fig. 19.) 

Alveolar Fracture. Fractures of the alveolar 
process may be caused, among other things, 
by tooth extraction. The teeth may accompany 
the fragment or may remain in the body of the 
bone. In some instances the teeth may be 
undamaged, or their crowns broken off and 
the roots fractured. Crowns of teeth may be 
fractured at the gingival margins or forced 
from their sockets. Comminution of the bone is 
frequent, with devitalization of the affected 
teeth. (Fig. 14.) Seriously damaged teeth 
should be removed, as well as any sequestrum 
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Fic. 13. Comminuted fracture of symphysis. 
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Fic. 19. Comminuted fracture of symphysis reduced with direct wiring and internal 


fixation. 


completely detached from the periosteum. 
Possibility of survival of alveolar bone is good 
because of its inherent good blood supply. 

In fractures of the alveolus, without a break 
in the continuity of the mandible, there may 
be a question of retention or extraction of a 
tooth in the line of fracture or of the posterior 
fragment which, for surgical reasons, should be 
removed at once. In such cases it is sometimes 
advisable to temporize and use the tooth. 
Teeth for the control of the otherwise edentu- 
lous posterior fragment may obviate the need 
for complicated control (Fig. 11.) The tooth 
is only retained until such time as sufficient 
repair has taken place to prevent displacement 
or control of the posterior fragment. There is 
nothing to be feared in placing a cover over a 
fresh tooth socket. Such retention of a tooth 
in the fracture line, however, must be done 
with due care. The advantage of the tooth 
for immediate control must be balanced 
against its adverse effect upon the healing frac- 
ture. If an acute flare-up occurs, the tooth 
should be extracted forthwith. 

In these fractures, reduction and immobiliza- 
tion by buccal arch bars for a period of ap- 
proximately thirty days (Fig. 17) is usually 
sufficient, if the fragment is not grossly dis- 
placed and there is no danger to the blood 
supply. If, on the other hand, the status of the 
blood supply is in question, extirpation of the 
fragment should be accomplished. This will 


accelerate the healing process and bring closer 
the time for the wearing of necessary dentures. 

The Edentulous Mandible. If the jaw is 
edentulous, there is, of course, no occlusion to 
be lost. An exact reduction of the fracture 
here is not necessarily always essential. One 
reason is that any malalignment after union 
can be cared for by an artificial denture. When 
reduction is necessary the same _ principle 
obtains as that involved in fractures when 
teeth are present. Interdental splints are useful, 
or the patient’s own dentures may be wired 
together with circumferential wiring around 
the dentures when there is marked displace- 
ment. Many of these fractures will unite in 
good position by the application of a simple 
bandage. However, as one of us (G. K. L.) has 
previously pointed out [14], ‘‘ Nevertheless, 
one should never be lulled into treating all 
edentulous jaws In this manner.” 


SOME FUNDAMENTALS OF TREATMENT OF THE 
COMPLEX FRACTURE 


It is vitally important that reduction of the 
fractured mandible be accomplished as soon 
as the patient has recovered from shock. 
There are several primary reasons for this: 
(1) failure to obtain the most accurate rela- 
tionship of the teeth will result in serious inter- 
ference with function; (2) prompt reduction 
facilitates healing and reduces the tendency 
toward osteomyelitis by prevention of seepage 
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of saliva into the fracture line; (3) practically 
all mandibular fractures are compounded 
into the mouth; and (4) early reduction is 
imperative to minimize infection. 

Limitation of movement of the mandible or 
inability to open the mouth after fracture may 
be caused by inflammation or infection of the 
soft tissues (often widespread), injuries to the 
joint, coronoid process and zygomatic arch, 
and trauma to the surrounding soft tissues of 
the masticatory muscles, especially the eleva- 
tors and rotators. Treatment here is especially 
important and consists of correction by im- 
mobilization of the soft tissues. 

If the soft tissue wound is seen early enough 
there is no tissue loss, and if suitable pre- 
cautions are taken it may be possible to suture 
the soft tissue wound and have it heal by 
first intention. Radical excision, as practiced 
upon the limb, has no place in maxillofacial 
surgery. A minimum of tissue is removed, the 
depths of the wound are exposed and explored, 
and all dirt and foreign bodies are removed. 
If successful, the primary treatment will reduce 
the healing time. When much tissue must be 
cut away, or tension put upon the skin to draw 
the edges together, or when the wound is in 
any way unsuitable for primary sutures, they 
should be omitted; instead the wound should 
be packed with gauze and efforts made to 
control infection. Primary suture of face 
wounds associated with severe fracture of the 
jaw has limited application, although in the 
right case it is successful. Most wounds of the 
face are shallow, but a bullet wound obviously 
should not be treated by packing with gauze; 
here drainage is necessary. 

When loss of tissue has occurred the skin 
should be sutured to the mucous membrane, 
if possible covering any exposed bony surface. 
By this means, infection is limited, healing ts 
hastened and the patient is made more com- 
fortable. When there is exposed bone the 
mucous membrane should be closed, if possible, 
as a wound in the mouth Is very uncomfortable 
to the patient and, too, closure will limit the 
entrance of infection. Gas gangrene Is ex- 
tremely rare following maxillofacial wounds, 
probably because of the presence of a large 
soft tissue mass and great blood supply. 

More severe maxillofacial injuries, par- 
ticularly those resulting from gunshot, will 
often exhibit tissue loss. As a result, there 
may be impairment of function and appear- 


Complex Mandibular Fracture 


293 


ance. Definitive repair is by plastic surgery 
which, as a general rule, is preferable to restora- 
tion by prosthetic means. It should always be 
undertaken unless there is strong contraindica- 
tion, in which case an external prosthesis may 
be used. 

Soft tissue contour, to a large extent, de- 
pends upon the underlying bony framework. 
This framework must be restored by surgical 
or prosthetic means in order to hold the soft 
tissues in normal position. Bony tissue loss 
does not necessarily entail loss of function. 
It may do so, however, causing very con- 
siderable interference with normal mastication, 
phonation and appearance. 

When loss of bone has occurred in the 
mandible, it is possible, and in some patients 
desirable, to accept the loss and approximate 
the fragments. Bone graft is used for restora- 
tion of bony tissue loss even when extensive. 
Restoration can be by implantation of bone 
from another part of the body. One of us 
(G. K. L.) [18] has previously discussed the 
use of cancellous bone for this purpose. When 
it is impossible to treat bone loss by bone graft 
or approximation of the fragments, recourse 
can be made to prosthesis. (Fig. 10.) 

In the final analysis the rationale of definitive 
treatment of the fractured mandible is early, 
efficient and continued immobilization until 
union has taken place. If infection is present 
the need for immobilization is greater, to 
avoid damage from an infection superimposed 
upon damage from movement. If immobilized, 
the soft tissue, no less than the hard, will heal 
more rapidly and with less infection and/or 
fibrous tissue formation. In comminuted frac- 
tures each fragment is a potential center for 
the formation of osteoid tissue. 

When infection has been overcome it is of 
the utmost importance that no tissue be re- 
moved which has the slightest chance of 
remaining viable. If a fragment has even the 
smallest attachments of soft tissue it should 
be given the benetit of doubt, and only those 
fragments removed which are completely de- 
tached. Foreign bodies prevent healing and 
should be removed. In the soft tissues they 
are less harmful if they are of a metallic 
nature. For example, shell fragments may be 
left in without ill effect, while foreign bodies 
such as wood will act as foci of infection in soft 
tissues and should be removed. 

Every fragment of bone with the slightest 
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attachment of soft tissue is a potential center 
of ossification. (Fig. 7.) A tooth, however, is 
not and never can be such a center; therefore, 
its retention on this score cannot be coun- 
tenanced. The health of a tooth is very difficult 
to ascertain, and only clinical tests which 
respond to sensory nerve stimulation are avail- 
able. In mandibular fractures there ts at least 
temporary loss of sensation, owing to damage 
of the fifth cranial nerve, so that only clinical 
tests can be applied. 

In a mandibular fracture when the line of 
fracture is through a tooth socket of an iIn- 
volved tooth, death of the pulp tissue should 
not be presumed certain for the purpose of 
treatment. (Fig. 15.) The effect of dead pulp 
in a tooth, with its apex close to or actually 
in the fracture line, can be so disastrous that 
there can seldom be any hope for compromise. 
The failure to remove teeth with devitalized 
pulp from a fracture line is a common cause of 
non-union. The constant stream of infection 
from the tooth, keeping up an inflammatory 
reaction, causes bone absorption and effec- 
tively prevents the formation of bony repair. 
(Fig. 2.) 

The potentiality has been demonstrated 
that septic teeth are sometimes involved in 
fracture of the mandible. It is impossible to 
forecast whether or not such teeth are going 
to separate and cause delayed union or non- 
union. Furthermore, it is not advisable to 
wait and see whether they will cause trouble, 
for very considerable damage may occur before 
evidence becomes apparent. Therefore, extrac- 
tion is the best precaution. If, however, a tooth 
is necessary for fixation, it may be retained 
until union is sufficient to hold the fragments, 
and then be extracted. (Fig. 8.) In such a 
case the risk of infection is subordinated for 
the greater risk of non-union. 

Likewise, a fracture may occur through an 
impacted wisdom tooth. Extraction here would 
demand surgical interference, resulting in 
further trauma to the fracture. This could 
very possibly open the mouth to infection 
which might spread deep into healthy bone. 
Such a tooth may be allowed to remain 
temporarily, for after a week or so it will 
become loose and can easily be removed 
without undue damage to the healing fracture. 
Of course, should signs of acute infection 
develop, immediate treatment is called for. 

When temporary teeth are involved in a 
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fracture, the same consideration applies. In 
fracture of a permanent tooth removal is 
necessary or desirable only if signs of suppura- 
tion appear. Teeth near the fracture line should 
be kept under observation, for it is always 
possible that injury has occurred to the pulp 
of one or more of these teeth. If such a tooth 
should suppurate, infection may spread to the 
fracture area, and teeth in other parts of the 
mouth may become infected. 

Clinically, such infections have at times 
affected the healing of the bone, and extraction 
of such suppurating teeth may result In bac- 
terial invasion of adjoining tissue or the blood 
stream, producing disturbance at a distant 
site. The question is posed whether more 
harm is done by their retention or by their 
extraction. Clinical experience has indicated 
that they are better removed. However, the 
patient’s health must be considered before a 
decision is reached, because it is well recog- 
nized that extraction of a great number of 
teeth should never be undertaken lightly in a 
debilitated person. 

When there are multiple fractures of the 
mandible (two or three fractures on the super- 
structure) there is very little normal occlusion 
left for reference. While for such fractures 
much depends upon the individual case, the 
general method is to fix one jaw where it 
appears to be normal and then fix the opposed 
jaw fragments into occlusion. It may then be 
found that the first jaw is either unsuitable 
in position or shape when it Is in turn modified 
to suit Its opposer. In such a case it may prove 
impossible to obtain a perfect position of the 
teeth. This is seldom a too serious matter, 
however, for the patient will almost always 
have lost so many teeth that dentures will be 
necessary, and extraction of the odd tooth 
in bad position will not be tragic. Obtainment 
of good bony union with full function of the 
mandible and good facial contour are the main 
objectives, articulation of the odd tooth being 
relatively unimportant. 

Comminuted fractures of the mandible are 
frequent in gunshot wounds. Treatment should 
be directed toward immobilization of the main 
fragments. (Fig. 13.) The position in which 
these main fragments are immobilized will be 
determined by the amount of bony tissue loss. 
When there is comminution and no bone loss, 
the main fragments can be immobilized in 
normal occlusion, provided no serious loss of 
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bone occurs as a result. When there is a loss 
of bone of 1 cm. or more, a bone graft will be 
necessary in order to restore continuity of the 
mandible. (Fig. 10.) The main fragments, 
immobilized in normal position, should not be 
allowed to collapse while awaiting the graft. 

The correct procedure in these cases is 
immobilization in normal occlusion for a 
period of three to six weeks. A review is then 
made of the fracture to determine just what is 
happening to the comminuted fracture. Roent- 
genographic examination at this time will 
reveal whether these fragments are viable. 
If they are remaining viable, a slight fluffiness 
will be seen at their edges. This is the start of 
callus formation and at the same time, when 
compared with initial roentgenograms, the 
fragments will appear to have become decal- 
cified. This is a welcome sign, for it indicates 
absorption of the bone which would not take 
place if the fragments were non-viable. 

Fragments which are non-viable may be 
evidenced by the sharp outlines indicating lack 
of decalcification. Their roentgenographic ap- 
pearance, as previously described, is not always 
easily discernible and may have to be searched 
for with great care. Not until three to six 
weeks have elapsed is this information avail- 
able. Therefore, it will not be possible in such 
cases to make an early decision as to whether to 
maintain the fragments in normal position 
and close the gaps by approximation, or to 
employ a bone graft. When there is a gap of 
more than 1 cm. between the vital fragments, 
bony union across the gap is unlikely. When 
there is a gap greater than this, the relative 
value of the approximation of the bone (Fig. 10) 
must be assessed and appropriate treatment 
instituted. Fetor ex ore may be present and 
very rapidly becomes evident, owing to lack 
of a natural cleansing by the tongue. 


COMMENTS 


Importance of early reduction and im- 
mobilization of the fractured mandible has 
been stressed frequently throughout the fore- 
going discussion. However, it bears re-em- 
phasis here that the prerequisite for good 
results in definitive care of fractures of the 
mandible is early reduction, and early and 
adequate immobilization and repair which 
will not necessitate additional corrective opera- 
tions at a later date. 

In the choice of procedures and technics, 
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however, we cannot be preceptive. These 
must, of course, be aimed at classic repair with 
good occlusion, function and appearance in 
mind. However, each mandibular fracture 
differs according to its location, specific 
muscle attachments, line of fracture, presence 
or lack of teeth in the jaw, and other con- 
tingencies, and upon circumstances surround- 
ing the injury. Only a few of the methods of 
repair generally accepted and commonly used 
for immobilization of the mandible have been 
mentioned in passing. However, the surgeon 
may necessarily be allowed a degree of empirical 
license in his choice of the numerous appliances 
and methods, employing the material, technic, 
procedure or combination of procedures, or 
such ingenuity which, in his experience, has 
proved most satisfactory for a specific type or 
location of mandibular fracture. 

The primary object of treatment is restora- 
tion of function. When there arises any question 
of choice between accepting either an anatomi- 
cal deformity or function, judgment will be 
required to determine how much value the 
patient attaches to appearance. Acceptance 
of a certain amount of anatomical deformity 
may, in many instances, be necessary in short- 
ened treatment, as striving for perfect restora- 
tion of the normal anatomy may possibly 
require a year of treatment. In certain in- 
stances, therefore, it is desirable and necessary 
to compromise between 100 per cent perfection 
and the duration of treatment. Nevertheless, 
we appreciate the attitude of mind which 
stresses the achievement of an anatomically 
perfect result, no matter how long the patient 
must remain under treatment. 


SUMMARY 


General considerations and characteristics 
of fractures of the mandible encountered by the 
surgeon are described, categorized according 
to their location in the mandible. 

Some fundamentals of treatment of complex 
mandibular fractures are presented. Problems 
frequently posed in the care of these fractures 
are discussed. Several points of caution are 
offered, with some suggestions for arriving at 
judicious decisions regarding the best course of 
procedure. 

Early reduction of mandibular fractures and 
the adequacy of the initial immobilization 
are emphasized to prevent malocclusion and 
subsequent multiple corrective operations. 
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Correction of the Deformed Mucocutaneous 


Angle of the Lip and the Recessive 
Upper Lip 


ADALBERT G. BETTMAN, M.D., Portland, Oregon 


Read before the Annual Meeting of the Pacific Northwest 
Society of Plastic and Reconstructive Surgery, Tacoma, 
Washington, May 24, 1958. 


i ps defects which are the subject of this 
presentation are not uncommonly seen but 
they have not been discussed in the literature. 
Either one produces psychological discomfort 
which, like many other small lesions, is often 
out of proportion to the relatively small de- 
formity present. 

The first condition to be discussed ts that of 
the upper or lower lip, or both, in which there 
is loss of the presenting skin surface just above 
the mucocutaneous line of the upper lip, or 
just below on the lower lip. There is an absence 
of what architects would call the “‘nose”’ of the 
lip. 

Normally the skin of the upper lip passes 
downward and extends slightly forward and 
then backward, forming a slight raise or 
“nosing” before it joins the mucous mem- 
brane. On the lower lip a similar condition is 
present. Women deliberately avoid putting 
lipstick on this raised edge as it gives a flattened 
appearance to the lip. Portrait artists are care- 
ful to bring this raised edge into prominence. 
This raised edge is continuous across the free 
edge of both lips, even following the cupid’s 
bow. 

For example, when a rfatient has fallen 
against a stove and received a burn of the lip 
region which heals with scar, this overhanging 
edge is flattened and the lip has an unsightly 
appearance. Also, following surgery for cleft 
lip or other deformities the presenting edge may 
be flattened, producing the deformity. 

What can be done to correct the condition? 
In treating a patient who has. a flat scar just 
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above the mucocutaneous junction, short in- 
cisions, not much more than nicks, one on 
ach side, are made perpendicularly across 
the edge just distal to both lateral extremities 
of the flatness. A large, long-handled, curved, 
sharp-pointed needle (Fig. 1) such as a Reverdin 
perineal needle is inserted in the nick on one 
side and passed subcutaneously and trans- 
versely just above the normal junction of the 
skin and mucous membrane to the nick on the 
opposite side. A previously prepared, long, 
narrow dermal graft is pulled into this tunnel 
by means of a silk suture. The excess length is 
removed, the respective ends are pushed under 
the skin, and the wounds on both sides are 
closed, with the suture placed just above and 
just below the mucocutaneous line, never 
through it. This skin-filled tunnel balloons 
out the skin surface to normal contour and 
restores the normal “nose” of the lip. The 
dermal graft is as long as the defect to be cor- 
rected and about 46 to 4 9 inch wide and, of 
course, devoid of both fat and the superficial 
skin layer. A large, Gallie fascia needle or a 


Fic. 1. One type of Reverdin needle that may be used 
to form the tunnel. 
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Fic. 2. Upper left, the rounded mucocutaneous border 
of the upper lip following a burn; frontal view. Upper 
right, lateral view. Lower left, the same lip after the 
“nosing” had been restored; frontal view. Lower right, 
lateral view. 


half-curved postmortem type needle may be 
used to make the tunnel. The graft may be 
pulled into place by means of a silk suture 
threaded through the eye of a silver probe. 
One type of Reverdin perineal needle has an 
eye near the tip which facilitates the entire 
procedure. The dermal graft may be taken 
from the thigh or elsewhere using thick rather 
than thin skin for the purpose which, of course, 
must be autografted. The procedure is very 
simple, gives great satisfaction when com- 
pleted, and may be used when long or short 
lengths of the lip are deformed in this manner. 
The graft, of course, should be placed deep 
surface superficial. No dressings are required 
on the lip. Figure 2 illustrates a case pre- and 
postoperatively. 

The same procedure, modified, may be per- 
formed when the entire lip is thin or recessive, 
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3A 
Fic. 3. Patient D. S. A, recessive upper lip following 
operation for cleft lip. B, the same lip after insertion of 
dermal graft. 


4A 


Fic. 4. Patient L. P. A, recessive upper lip following 
operation for cleft lip. B, the same lip after insertion of 
dermal graft. 


such as the deformity which sometimes remains 
after surgery for a cleft lip when the profile 
is flat in this region. The placement of a dermal 
graft cut to pattern will fill the full width and 
height of the entire lip, from the nasal floor to 
the mucocutaneous line, when placed secundum 
artem. 

In filling the entire lip one must be especially 
careful to separate the tissues at the muco- 
cutaneous line and meticulously to place the 
lower edge of the graft well down in this 
position. This graft is held in place by a suture 
at each corner tied over a bit of rubber tubing. 
These sutures are removed on the second or 
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third postoperative day. The graft may be 
placed through the usual cleft lip incision, 
if such has been made to correct the skin 
scar, or through an incision at the nasolabial 
junction on one side. 

Following the operation the lip profile is 
greatly improved. Function, even whistling, 
is not interfered with. When the entire lip is 
thus dermografted, a gauze dressing Is applied 
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with light pressure held on by adhesive tape 
for several days. 

Figures 3 and 4 illustrate two cases before 
and after operation. 


SUMMARY 


Simple procedures are described for correct- 
ing the depressed appearance of the edge of the 
lip and improving the profile of the upper lip. 
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“In England in the middle of the seventeenth century a few surgeons were 
venturing to cut for stone, the cut being in the mid-line through the perineum. 
Thus was extracted the famous stone which had troubled Samuel Pepys. Pepys 
had his stone mounted in an elegant box, which would show it off to the best 
advantage. Every year on May 1 he gave a party to those of his friends who had 
gone through the same ordeal. Stones and notes would be compared, and a good 
time was had by all.”’ (From: Granam, H. Surgeons All, p. 207. New York, 1957. 


Philosophical Library, Inc.) 
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Office Diagnosis of Cancer of the 
Head and Neck 


Joun C. Haron, JR., D.p.s., M.p., Shreveport, Louisiana 


HE medical profession in general and the 

family physician in particular should be 
familiar with the early symptomatology and 
diagnostic criteria of cancer of the head and 
neck [1]. The treatment of diseases of the head 
and neck is a field partially covered by many 
specialties but completely covered by none. 
Many malignancies of the mouth and accessible 
parts can be diagnosed early, thereby giving a 
good prognosis. However, more times than 
not the diagnosis is made somewhat late and 
the prognosis is poor. Early diagnosis is our 
main hope of improving the survival rate with 
present day treatment. When lesions are less 
than 2 cm. in diameter, the prognosis Is twice 
as good as in all cases (both early and advanced) 


[1]. To make an early diagnosis of cancer of 


the more inaccessible areas the question must 
be kept in mind, “Could these symptoms be 
due to cancer?” 

If a patient presents with a tumor mass in 
the parotid gland, there is a 35 per cent chance 
that the mass is malignant [1]. However, the 
majority are benign mixed tumors. If in addi- 
tion to the mere presence of a tumor mass he 
has pain and facial nerve paralysis, the tumor 


is almost without exception malignant. If 


the tumor mass should be in the submaxillary 
salivary gland, the chances are 55 per cent in 
favor of a malignancy [1]. Salivary calculi 
occur in the submaxillary glands and ducts and 
occasionally in the parotid. These stones pro- 
duce obstruction and infection which may 
cause a hard, swollen gland. The parotid may 
become infected in the absence of calculi due to 
stasis in a debilitated invalid or comatose 
patient. The infected salivary gland is hard 
and swollen like a tumor but the process is 
more acute; there is some fever and tender- 
ness, and pus can often be seen issuing from 
the orifice of the duct. Radiographs and occa- 
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sionally sialograms are helpful in differentiating 
between stones with inflammatory swelling 
and a tumor. Sialograms are of little value 
in differentiating a benign from a malignant 
salivary tumor. The preferred radiographic 
view of the parotid should be the postero- 
anterior and oblique jaw view. Also, a dental 
film held in the vestibule of the mouth may 
outline a stone in the distal centimeter of the 
parotid duct. A 2 by 3 inch occlusal film of 
the floor of the mouth and oblique films of the 
jaw expose the area of the submaxillary gland 
and ducts. Salivary tumors may be biopsied 
by the aspiration technic but interpretation 
is more difficult in these tumors and rupture 
of the capsule of even a benign mixed tumor 
by a needle requires excision of the needle 
tract with the specimen at the time of surgery. 
It is usually best to excise the submaxillary 
gland completely, carry out a complete 
lobectomy on the parotid and perform a frozen 
section. If the frozen section is inconclusive 
and further resection would endanger the 
facial nerve, it is best to close the wound and 
wait for paraffin sections of the specimen [2]. 
A patient may complain of a painful lump 
in the neck. If the thyroid and midline masses 
are excluded, 80 per cent of the remaining 
neck masses (lateral neck masses) are neo- 
plastic and most are metastatic from a primary 
lesion in the head and neck [7]. Metastatic 
nodes frequently become necrotic in the center 
producing fluctuant abscesses, and one must 
guard against treating them as abscesses and 
overlooking cancer. Nodes in the neck should 
not be treated initially by excision. First, 
the head and neck must be thoroughly ex- 
amined for a primary lesion. If none is found, 
an aspiration biopsy should be performed on 
the neck mass. If malignant cells are obtained, 
one must repeat the examination for the 
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Fic. 1. Technic of aspiration biopsy. 


primary lesion until it is found. If the result 
of the aspiration biopsy is negative, the pro- 
cedure might be repeated once; and if still 
negative the node may then be excised for 
further study. Excision of the node should be 
the last and not the first thing done. 

The technic of aspiration biopsy is simple 
(Fig. 1), requiring only a _ pointed scalpel 
blade, a large bore needle (15 to 16 gauge) and 
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a 20 to 50 cc. syringe. With a small amount of 
local anesthesia a small stab wound is made 
through the skin so that the needle may be 
inserted without getting epithelial cells from 
the skin in the specimen. Epithelial cells in a 
lymph node specimen would arouse suspicion 
of a metastatic squamous “‘carcinoma.” While 
steadying the mass with one hand, the needle 
attached to the syringe is inserted with a 
continuous twisting motion, such as in coring 
an apple. When it is believed that enough 
tissue has been cored out for a specimen, the 
angle of insertion is changed so as to cut off 
the core from its attachment. The syringe is 
then removed and the needle withdrawn, so 
that the specimen is not drawn up into the 
syringe. The needle is reattached to the syringe 
and the tissue is expelled from the needle onto 
a slide. Another slide is pressed on top of the 
first, then quickly pulled away. Tissue has 
been obtained when yellow or greyish solid, 
minute fragments are present on the slide. 
If nothing but blood is seen on the slide, the 
procedure should be repeated. When a satis- 
factory slide is made, it is air-dried and sent 
to the pathologist. 

Malignancies of the head and neck vary 
greatly in symptoms, treatment and prognosis. 
Figure 2 lists three general groups of early 
symptoms of three general anatomical regions. 

In the first group the lesions are accessible 
to direct inspection and palpation and should 


Early Symptoms Anatomic Location 
of Primary Tumor 
Stuffiness of nasopharynx Nasopharynx 
i i ft palate 
Nasal Unilateral ear symptoms (pain in ear, Soft pa 
esate fossa loss of hearing, eustachian tube block) 
Crust, fissure, irritation of mucosa, Lip, oral mucosa anterior 
presence of a tumor mass, acid or to tonsillar pillars 
Oropharynx Oral salty taste, loss of mobility of tongue 
cavity 
Cough, hoarseness, tickle in throat, Oropharynx 
stuffiness in throat Larynx and adnexa 
Hy popharynx 


Fic. 2. Early symptoms compared to anatomical location. (Modified from: Royster, H. P. [4].) 
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Fic. 3. Direct palpation of nasopharynx. 


present no great problem in diagnosis. Exami- 
nation of the oral cavity should be thorough 
and systematic. It must consist of more than 
the inspection of the top of a tongue depressor 
and a small amount of tongue on each side [3]. 
One should examine in some definite order 
such as lip, buccal mucosa, upper buccal 
sulcus, upper gingiva, hard and soft palate 
going to opposite upper buccal sulcus, buccal 
mucosa, lower buccal sulcus, lower gingiva, 
floor of mouth, superior and inferior aspects 
of tongue, etc. A head light and a dental or 
laryngeal mirror are the ideal instruments for 
an oral examination, but a tongue depressor 
and head mirror or flashlight can be very 
satisfactory. 

The one greatly neglected method of oral 
examination is palpation, which will reveal 
more of the character of a lesion than inspection 
alone. Hard bony tumors such as torus pala- 
tinus may be readily differentiated from cysts 
or firm rubbery mixed tumors of the palate 
by palpation. Also, palpation may reveal the 
lesion to be twice as extensive as its visual 
appearance [5]. With a small amount of topical 
anesthesia even the nasopharynx (Fig. 3) 
and hypopharynx may be palpated and a 
great deal of information obtained. One must 
palpate these areas in a normal person to 
learn the feel of the normal anatomy. Bi- 


Hardin 


manual palpation adds much to the examina- 
tion of the floor of the mouth, submaxillary 
gland and hypopharynx. 

In the mouth, the early sign of cancer 
may be only an indurated plaque, a small 
granular ulcer or a fissured patch of leuko- 
plakia. Most characteristic is a coarsely 
granular ulcer with indurated, raised, rolled 
edges [1]. In oral and lip lesions the differential 
diagnosis includes syphilis and tuberculosis 
among other conditions. A dark field exami- 
nation may show spirochetes of Vincent’s type 
or possibly the true Treponema pallidum. 
X-ray film of the chest may reveal advanced 
tuberculosis. These positive findings do not 
rule out cancer in an oral lesion until disproved 
by biopsy. 

A negative result of biopsy does not neces- 
sarily rule out cancer. If only the necrotic 
portion of the lesion is biopsied, cancer may 
not be found. In the verrucous type, car- 
cinoma of the buccal mucosa on repeated 
biopsies may reveal only hyperkeratosis, hyper- 
plasia and chronic inflammation [5]. Much 
time may be lost in repeated biopsies or the 
condition may be treated as benign until far 
advanced. 

The oropharynx contains the soft palate, 
palatine tonsil, base of the tongue and peri- 
epiglottic area. As seen in Figure 2, pain is 
not a common symptom of cancer. Martin [1] 
states that pain and tenderness are symptoms 
of infection rather than cancer. This is par- 
ticularly true in the oropharynx where tactile 
and pain sensations are less acute. Therefore, 
the lesions are fairly advanced when symptoms 
occur. The general symptoms of cancer in 
this area (Fig. 2) also include painful swallow- 
ing, which may be the first symptom. It Is 
noteworthy that since pain is usually due to 
infection in the malignancy, antibiotics may 
give temporary relief and a false sense of 
security. Pain in this area often is referred 
into the ear. Also, the first symptom may be a 
metastatic node in the neck before the primary 
lesion produces any symptoms. Two entities 
in the oropharynx which may cause confusion 
are the folliate papillae and the lingual tonsils. 
The folliate papillae are located in a group 
at the junction of the tongue and the anterior 
pillar of the tonsil. When hypertrophied and 
found by the patient he immediately fears he 
has cancer. The lingual tonsils are aggregates 
of lymph follicles on the posterior third of the 
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tongue. They may be enlarged or may develop 
into acute lingual tonsillitis. When infected 
they vary in size from that of an almond to 
that of a pecan. One lingual tonsil is located on 
each side of the midline of the dorsum of the 
tongue. Asymmetric enlargement of these 
organs indicates the need for biopsy. The 
lingual tonsils can be seen only with a laryn- 
geal mirror. . 

The true or pharyngeal tonsils are easily 
examined by direct vision. However, for 
evaluation of an embedded tonsil the anterior 
pillar may have to be retracted. Any unilateral 
enlargement of the tonsi! should be regarded 
with suspicion. A peritonsillar abscess causes 
unilateral protrusion of a tonsil but is acute 
and associated with fever and trismus. The 
typical carcinomas, lymphoepithelioma and 
lymphosarcoma occur in the tonsil. Lympho- 
sarcoma may mimic an inflammatory process, 
with repeated attacks of tonsillitis with fever 
and adenopathy which improves but never 
completely disappears. 

The base of the tongue is the part posterior 
to the “V” formed by the circumvallate 
papillae and ends posteriorly by forming the 
anterior walls of the valleculae. Epidermoid 
carcinoma of this area is one of the most in- 
filtrating cancers of the upper air passages [5]. 
The tumor seldom produces any visible en- 
largement and there may be nothing externally 
visible except a fissure-like ulceration, but 
there is deep infiltration of the tongue muscles. 
One characteristic feature is loss of ability to 
protrude the tongue due to fixation by invasion 
of the musculature. Direct palpation of the 
base of the’ tongue gives more information 
than any other procedure. 

The lesions of the periepiglottic area and 
free part of the epiglottis also are anatomically 
in the oropharynx and symptoms are similar. 
In advanced cases hoarseness may occur. 
These lesions are sometimes included with 
hypopharyngeal lesions but they should not 
be because the prognosis is much better. 

The base of the tongue and periepiglottic 
areas are easily examined with a laryngeal 
mirror and may be biopsied with a curved 
laryngeal forceps. 

The hypopharynx is that part of the throat 
below the free portion of the epiglottis to the 
level of the cricopharyngeus muscle or en- 
trance of the esophagus, and includes all areas 
except the interior of the larynx. The symp- 
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Fic. 4. Mirror laryngoscopy. 


toms of cancer in this site are painful swallow- 
ing or persistent sore throat and the symptoms 
listed in Figure 2. The common sites of origin 
are the posterior pharyngeal wall, medial or 
lateral wall of the pyriform sinus or the post- 
cricoid area. 

The cardinal symptom of cancer of the 
larynx is hoarseness. Any hoarseness of two 
weeks’ duration deserves a careful indirect 
or mirror laryngoscopy. Only a_ laryngeal 
mirror and a head light or head mirror are 
required. Mirror laryngoscopy should be within 
the capabilities of all physicians. (Fig. 4.) The 
position of the patient is important; he should 
be sitting erect and leaning slightly forward. 
The tongue is held with a gauze sponge. The 
mirror is warmed over an alcohol lamp or in 
hot water to prevent clouding and the soft 
palate is elevated with the mirror. If the base 
of the tongue is not touched, gagging may 
be avoided. Topical spray of 0.5 per cent Ponto- 
caine® may be necessary to eliminate gagging 
(in some cases sedation is required). When the 
larynx is visualized, the patient should be 
asked to say “‘ee” and “‘aa” while the move- 
ment of the cords is noted. 

The thyroid crackle is a normal grating 
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Fic. 5. Biopsy of the hypopharynx or larynx. 


motion that is felt when the thyroid cartilage 
is moved side to side over the vertebrae. Its 
absence usually means destruction or Invasion 
of the thyroid cartilage. 

Biopsy of the hypopharynx and_ larynx 
(Fig. 5) may also be performed via indirect 
laryngoscopy with a curved laryngeal forceps 
but is more difficult since one does not have 
depth perception when looking in a mirror. 
Direct laryngoscopy may be necessary for 
biopsy. 

Radiographs for soft tissue detail and par- 
ticularly planograms may be useful in delineat- 
ing the extent of carcinoma of the larynx, 
hypopharynx and nasopharynx. 

Primary malignancy of the nasal cavity Is 
not common. Profuse bleeding after removal 
of nasal polyps in the aged patient makes one 
suspicious of cancer [5]. 

The symptoms of cancer of the maxillary 
sinus appear late and occur only with invasion. 
The teeth may become loose and if extracted 
the lesion may rapidly grow out of the sockets. 
Pain and a cloudy sinus are often treated as 
sinusitis but these also may be the first symp- 
toms of malignancy. Involvement of the infra- 
orbital nerve is common with painful anes- 
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thesia. If the lesion extends out of the sinus 
posteriorly, trismus develops due to invasion 
of the pterygoideus muscles. The tumor may 
extend anteriorly and produce swelling of the 
cheek, orbit or bridge of the nose, and there 
may be a bloody nasal discharge. Dacro- 
cystitis may develop from obstruction of the 
lacrimal duct by tumor [5]. Only in advanced 
cases is the diagnostic feature of bone destruc- 
tion seen. If pain and clouding of the sinus do 
not respond readily to treatment, lipiodol 
injection and radiographic studies are indicated. 
With topical anesthesia a trocar can be inserted 
through the thin bone of the inferior meatus 
and lipiodol injected. On radiographs this 
procedure will outline a tumor mass which 
cannot otherwise be found. If there is an un- 
diagnosed mass in the sinus, exploration and 
biopsy should be performed just as in other 
areas of the body. 

The classic symptoms of a nasopharyngeal 
malignancy are unilateral deafness, tinnitus, 
a slightly bloody postnasal discharge and a 
metastatic node at the angle of the jaw. Royster 
[4] states that 60 per cent of patients with 
nasopharyngeal malignancies first complain 
of a metastatic node in the neck. Cranial 
nerve involvement occurs early in naso- 
pharyngeal malignancies by invasion of the 
skull or metastasis to the retroparotid nodes. 
Invasion of the skull occurs readily through 
the foramen lacerum and foramen ovale or 
the petrosphenoidal crossing, and involves the 
middle cranial fossa [5]. Most commonly in- 
volved are the gasserian ganglion and _ its 
branches and the cavernous sinus. The third, 
fourth and sixth cranial nerves and the first 
and second divisions of the fifth nerve run 
in the lateral wall of the maxillary sinus. The 
sixth nerve is usually involved first. If all these 
nerves are involved, unilateral trigeminal 
neuralgia with motor loss, total unilateral 
ophthalmoplegia and amaurosis occur. This 
is called the petrosphenoidal syndrome of 
Jacob [5] and is due to direct extension into 
the skull. Metastasis to the retroparotid nodes 
produces the retroparotidian syndrome of 
Villaret [5] and is due to involvement of the 
cervical sympathetic trunk and the ninth, 
tenth, eleventh and twelfth cranial nerves. 
This produces (1) Horner’s syndrome (miosis, 
ptosis, enophthalmos and loss of perspiration); 
(2) difficulty in swallowing; (3) nasal regurgita- 
tion; (4) loss of sensation of posterior third 
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Fic. 6. Mirror examination of the nasopharynx. 


of the tongue; (5) hoarseness; (6) paralysis of 
trapezius and sternomastoid muscles [2]; and 
paralysis of one side of the tongue. Thus the 
initial complaint in nasopharyngeal malig- 
nancies may be diplopia, hoarseness, deafness 
or a mass in the neck. 

The nasopharynx is the most difficult area 
of the head and neck to examine. Again, 
direct palpation is useful but should be done 
after inspection so as not to traumatize the 
area and start bleeding before the area is 
visualized. Topical anesthesia is obtained by 
applicators appiied in the nose. The naso- 
pharyngoscope may then be inserted through 
one nostril into the nasopharynx. One looks 
through the instrument and sees out the end 
at a right angle, and the instrument is rotated 
until the entiré nasopharynx is seen. This is 
done with high magnification which makes it 
difficult to recognize landmarks; one may not 
be able to “‘see the woods for the trees” unless 
he is experienced with this instrument. The 
nasopharynx can be much better examined by 
using a laryngeal mirror, a head light and two 
small urethral catheters. (Fig. 6.) One catheter 
is passed through each nostril into the throat 
and pulled out of the mouth and nose at the 
same time, thus retracting the palate. With 
a mirror a detailed inspection of the entire 
nasopharynx can be made. The nasopharynx 
can be biopsied in this manner, using a curved 
forceps or inserting the forceps through the 
nose and taking a biopsy specimen while 
looking in the mirror. (Fig. 7.) Another method 
is to use one of the palatal retractors such as a 
Senturia and take a biopsy specimen from the 
nasopharynx by the direct approach. 


Fic. 7. Biopsy of the nasopharynx. 


SUMMARY 


Cancer of the head and neck can be ex- 
amined and diagnosed by simple office pro- 
cedures requiring only a few inexpensive in- 
struments, such as a laryngeal mirror, head 
mirror, biopsy forceps and urethral catheters, 
and an inquisitive finger. One must keep in 
mind the early symptoms of cancer of the 
head and neck, and examine carefully the 
indicated anatomical area. 
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“John of Arderne was in distinguished company when he wrote ‘Of ye 
manere of ye Leche’ in one of his works. Since the days of Hippocrates surgeons— 
and physicians—had been writing on this theme, but John amplified their ex- 
hortations. He advised his fellows to cultivate modesty, charity, and a studious 
and chaste mode of life, just as his predecessors had done, but he gave much 
more detailed instructions to this effect than did the earlier writers. Charity 
was to be displayed by visiting ‘poure men,’ the benefit to the leech being ‘that 
thai by their prayers may gete him grace of the holy goste.’ In visiting the ‘ poure 
men,’ however, the leech was not to let his high-mindedness obscure the realities, 
if we may judge from a general medical treatise of John’s. In this he recom- 
mended for the treatment of constipation a brew which was really the equivalent 
of beef-tea, ‘if he be rich.’ Then he goes on and adds, ‘but if he is a pauper he 
may just drink his own urine.’ Chastity was enjoined most sternly. The leech 
was advised to abstain from all harlotry, and he was to be particularly careful 
in his conduct towards the wives, daughters, and other women in the households 
of his patients. ‘Consider not over openly the lady or the daughters or other fair 
women in great men’s houses, nor proffer to kiss them, nor touch their breasts 
privately or openly ...’ and more to the same effect.”” (From: Granam H. 
Surgeons All, p. 122. New York, 1957. Philosophical Library, Inc.) 
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The Use of a Demand-Flow Respirator for a 
Large Defect of the Chest Wall 


KuMAO SAKO, M.D., HERSCHEL C. Moss, M.D. AND GeorGE E. Moore, m.p., Buffalo, New York 


From the Department of Surgery, Roswell Park Memorial 
Institute, Buffalo, New York. 

HE successful treatment of disturbed 
of the chest following injuries 
to the chest wall requires early restoration of 
normal cardiorespiratory function. In cases 
of flail chests following crushing injuries, 
stabilization has been achieved by various 
means [2] which have included pressure by 
hands, sandbagging, traction of different types, 
tracheotomy and internal fixation, and the 
use of the Drinker respirator. 

Jensen [3] in 1951 observed that severe 
crushing injuries involving one or both sides 
of the chest required tracheotomy with repeated 
evacuation of tracheobronchial secretions and 
positive pressure oxygen for a sufficient period 
to allow for stabilization of the chest wall. 
He utilized a simple apparatus for oxygen 
administration and a special tracheotomy tube 
with an adapter. 

Recently, Avery et al. [1] reported the 
successful treatment of a number of patients 
with critically crushed chests by continuous 
mechanical hyperventilation. They also re- 
ported good results with Jensen’s assisted 
ventilation apparatus on patients with active 
respiratory movements. 

The purpose of this communication is to 
present the case of a large infected chest defect 
in a patient with paradoxical respiration in 
whom internal stabilization was successfully 
maintained over a period of three and a half 
months by an assistor type of respirator. 


CASE REPORT 


M. L., a forty-four year old white woman, was 
referred to the Breast Clinic of Roswell Park 


Memorial Institute on April 24, 1957, with a 
history of wrinkling of the skin over the left breast, 
first noted in December, 1956, and the presence 
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of a mass since March, 1957. Her past history was 
essentially negative except that she had received 
thyroid extract for a goiter condition during 
childhood. 

On physical examination a firm mass, 5 cm. in 
size, was palpated in the upper outer quadrant of 
the left breast. There was fixation to the skin with 
slight orange peel appearance. A left axillary node 
was questionably palpable. 

On April 30, 1957, an excision biopsy and frozen 
section of the mass revealed carcinoma. A left 
simple mastectomy was performed and_ biopsy 
specimens of a supraclavicular node, axillary node 
and internal mammary node from the left second 
interspace were taken. The triple node biopsies 
were negative for carcinoma. 

Radiation therapy was started on May 2 the 
second postoperative day following a modified 
McWhirter technic.* Drains were removed on the 
fourth postoperative day and the sutures on the 
thirteenth postoperative day. The incision was 
clean and appeared well healed. 

The patient received 4,770 r to the anterior and 
posterior left axilla and supraclavicular area, and 
4,450 r to the medial and lateral tangents of the 
chest wall in fourteen cycles. The radiated skin 
ports showed only minimal erythema without 
desquamation. She was discharged home on May 
23, the twenty-fourth postoperative day. 

On a return visit to the clinic on June 5, 1957, 
there was a mild moist skin reaction with peeling 
of the skin over the radiated areas, more marked 
on the anterior mid-chest wall and posterior supra- 
clavicular area. Two areas, measuring 2 by 1.5 cm., 
in the scar line were débrided. 

On June 18, approximately three and a half 
weeks after completion of radiation therapy, there 
was marked skin reaction and wet desquamation 
over the treated area with a 2.5 by 4 cm. area of 
slough in the upper portion of the breast wound. 
(Fig. 1.) Some of the necrotic tissue in the area 
was débrided and the patient was instructed to 

* This procedure was performed as part of a study 
to evaluate simple mastectomy followed by radiation 
as opposed to an extended radical mastectomy. 
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Fic. 1. Ulcer in mid-portion of wound. 


use saline soaks at home. The ulceration continued 
to extend and by August 28 a second ulceration 
measuring 2 cm. had appeared in the left axilla. 
(Fig. 2.) She was readmitted to the hospital. 

Because of marked pain over the left arm and 
left chest an alcohol block was done on September 
25 at level Cy-C;. The patient had fairly good 
relief of her pain. 

Despite local wound care the two ulcers con- 
tinued to increase in size and required periodic 
débridement. The third and fourth ribs were 
prominently exposed and resection of the rib ends 
was required on November 14. The wound ap- 
peared necrotic and no visible granulations had 
appeared. She had only 15 degrees’ abduction of 
the arm, and moderate lymphedema had appeared. 
She began to complain of constant pleural and 
left chest pain. The ulcer extended from just above 
the costal margin into the axilla, medially to the 
costochondral junction and laterally to the anterior 
axillary line. The parietal pleura was exposed and 
thickened. Periodic wound cultures grew staphy- 
lococci, streptococci, Bacillus coli and Pseudo- 
monas aeruginosa. 

On December 23 a fairly brisk hemorrhage 
began from the axillary wound and required four 
hemostasis packs. The hemorrhage recurred and a 
branch of the axillary artery was ligated and the 
wound repacked. 

Four days later oozing of approximately 100 to 
150 cc. was observed. The chest wall was débrided, 
portions of four rib ends were resected and a skin 
graft was placed over the lower part of the wound. 

On the evening of December 31 massive hemor- 
rhage began from the left axilla. The blood pressure 
dropped to 75/50 mm. Hg; the wound was packed 
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Fic. 2. Appearance of second ulcer in axilla. 


and rapid transfusion was begun. Her condition 
stabilized but fresh bleeding began again on the 
morning of January 1, 1958, and an emergency 
forequarter amputation was performed. It was 
necessary, in addition, to resect the second, third, 
fourth and fifth ribs during the procedure. The 
left chest defect was covered with flaps mobilized 
from the posterior and abdominal regions, and a 
large bulky pressure dressing was applied to mini- 
mize the paradoxical motion. 

Postoperatively her respirations were rapid 
and her color was poor, necessitating tracheotomy. 
Tachycardia continued and a marked expiratory 
wheeze was audible. A chest x-ray revealed findings 
compatible with bilateral pneumonia. 

An endotracheal tube was substituted for the 
tracheotomy tube and she was placed on a mechani- 
cal respirator. Her color improved somewhat and 
the chest was stabilized satisfactorily. A modified 
tracheostomy tube and an assistor type respirator 
was substituted. 

Three days later extreme cyanosis developed; 
the clinical impression was bilateral pulmonary 
edema. Rapid digitalization, administration of 
mercurial diuretics and aminophylline in conjunc- 
tion with manual positive pressure breathing was 
followed by distinct improvement. Her voluntary 
respiratory efforts were good and assisted respira- 
tion was reinstituted. 

Periodic trials of removing the respirator were 
marked by episodes of dyspnea and deep cyanosis 
after a few minutes, requiring immediate replace- 
ment of the assistor. 

Oral nutrition was resumed and tolerated well. 
However, the chest wound flaps continued to 
slough, requiring daily débridement and continuous 
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Fic. 4A. Chest x-ray film after inspiration. 


local treatment with a 1 per cent acetic acid solu- 
tion for a pyocyaneus infection. (Fig. 3.) 

By March 6 the paradoxical motion of the left 
chest had decreased appreciably but there was no 
evidence of any granulation of the wound. Com- 
pressed air was substituted for the oxygen and 
was well tolerated. 

On April 9 the positive pressure of the respirator 
was dropped to 5 cm. of water and she was tolerat- 


Demand-Flow Respirator 


Fic. 4B. Chest x-ray film after expiration showing the 
mediastinum to be well stablized. 


ing fifteen-minute periods every hour away from 
the respirator. Fluoroscopy and spot films revealed 
the mediastinum to be well stabilized. (Figs. 4A 
and 4B.) 

On April 24 she was off the respirator completely 
without any evidence of distress, and she was 
ambulatory for short intervals. 

The wound defect was slowly granulating (Fig. 
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Fic. 3. Infected wound of chest wall with exposed pleura and rib ends. 
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Fic. 5. Wound is clean and granulation is present. 


5), and further reconstructive measures were 
being planned as soon as feasible. Her weight had 
stabilized at 83 pounds, approximately 30 pounds 
below her normal weight. 


COMMENTS 


Early in the postoperative period it was 
necessary to resort to the mechanical and 
manual hyperventilation respirator because of 
inability on the part of the patient to initiate 
good voluntary respiratory efforts. Once the 
patient’s condition stabilized, the assisted 
respiration was reinstituted. 

The tracheostomy tube used had a modified 
adapter of the inner cannula to permit attach- 
ment of the tubing from the respirator. We 
employed a cuff and observed no particular 
untoward complications such as bleeding or 
ulceration of the trachea. Tracheotomy toilet 
was rigorously maintained and the tube was 
changed daily. Diluted Alevaire® was used to 
obtain additional humidity and soften any 
secretions and mucous plugs. Periodic cultures 
and sensitivities were obtained and grew 
various flora including pyocyaneus, Bacillus 
aerogenes, staphylococci and streptococci. 

One of the problems encountered during the 
weaning process was the moderate psychologic 
dependence for the respirator on the part of 
the patient. 


SUMMARY 

The use of an assistor type of respirator 
over an extended period of time is clinically 
feasible in selected patients with altered 
respiratory physiology due either to large 
defects of the chest wall or crushing injuries. 

Overloading of the pulmonary circulation 
and the recurring respiratory tract infections 
are two complications which are encountered. 

A report of successful internal stabilization 
with a demand-flow respirator over a three and 
a half—-month period in a patient with a large 
defect of the chest wall is presented. 


Acknowledgment: We wish to thank Drs. 
J. O. Elam, R. O. Bauer and J. Kerr of the 
Department of Anesthesiology for their assist- 
ance in the management of this case. 
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The Use of Plaster of Paris to Fill Large 


Defects in Bone 


A PRELIMINARY REPORT 


LEONARD F. PELTIER, M.D., PH.D., Kansas City, Kansas 


From the Section of Orthopedic Surgery, University of 
Kansas Medical Center, Kansas City, Kansas. 

HE use of plaster of paris to fill defects in 

bone is by no means a new procedure. In 
1892 Dreesmann [1], from Trendelenburg’s 
Clinic in Bonn, reported on eight patients in 
whom cavities in a variety of bones were filled 
with a mixture of plaster of paris and a 5 per 
cent solution of phenol. Two years later 
Martin [7] described experiments on two dogs 
in which plaster’ of paris had been placed in 
cavities made in bone. This paper caught the 
eye of Bradford in Boston, and on December 
12, 1894, Harvey Cushing, then a medical 
student, wrote to his father that Bradford 
had asked him to repeat Martin’s experiments 
[3]. No report of these experiments was ever 
made. During the ensuing fifty years there 
has been occasional mention of this procedure, 
in all instances with approbation [2,5,9,10,15]. 
The recent papers of Hauptli [4] and Kova- 
cevic [6] clearly demonstrate the value of 
plaster of paris in filling cavities in bones of 
patients. 

Our initial reaction to the suggestion that 
plaster of paris could be used to fill cavities in 
bone was one of skepticism. The documenta- 
tion, however, was too plentiful to be brushed 
aside. As a result we embarked upon a series 
of experiments in animals which for the most 
part have been described elsewhere [11-14]. 
From this work it has been possible to draw the 
following conclusions: 

i. The implantation of plaster of paris into 
the bone or soft tissue does not produce a for- 
eign body reaction characterized by the forma- 
tion of foreign body giant cells, or the infiltra- 


tion of polymorphonuclear leukocytes or 
lymphocytes. The material is accepted well by 
the tissue. 

2. Plaster of paris, by itself, does not stimu- 
late bone formation. New bone formation 
occurs only when periosteum or bone its also 
present. 

3. The presence of plaster of paris in the 
wound does not inhibit bone formation. 

4. The plaster of paris is regularly absorbed 
and removed from the site of implantation 
regardless of whether or not new bone forma- 
tion occurs. 

5. Infection in wounds containing plaster of 
paris is not complicated by sequestration of 
the plaster. It drains out with the pus or is 
absorbed. None is retained at the site of 
implantation. 

These conclusions are fully supported by a 
recent paper by Nikulin and Ljubovic [8]. 

Following these observations in the labora- 
tory we were encouraged to use plaster of paris 
to fill some defects in human bone. Patients 
were selected primarily because they presented 
large defects and were challenging problems in 
reconstructive surgery. The immediate results 
have been exciting enough to prompt this early 
preliminary report, not to encourage the use 
of this material but to promote interest in its 
possibilities. 

The plaster of paris used was of a commercial! 
grade and was made into small tablets prior to 
sterilization by dry heat (300°F. for four hours). 

There has been much clinical experience In 
Europe with the use of plaster of paris to fill 
small defects created by the excision of benign 
bone tumors. The first case is typical of this. 


American Journal of Surgery, Volume 97, March, 1959 


| 

| 

| 

| 

| 

| 

311 


A 


Peltier 


Fic. 1. Case 1. A, August 3, 1957, enchondroma of fifth metacarpal. B, August 7, cystic lesion packed with plaster 
pellets. C, October 7, absorption of plaster of paris and bony regeneration in defect. 


CASE REPORTS 


Case 1.* This twenty-two year old woman had 
suffered two pathological fractures of the fifth 
metacarpal. Roentgenograms taken on August 3, 
1957, revealed a cystic lesion of the metacarpal 
suggesting an enchondroma. (Fig. 1A.) On August 7 
the cystic area was thoroughly curetted and the 
tumor removed. The defect was packed with 
plaster of paris pellets before the wound was closed. 

* This case is reported through the courtesy of Dr. 
L. O. Litton, Kansas City, Kansas. 


2A 


Fic. 2. Case 1. A, giant cell tumor of upper end of tibia. B, March 3, 1957, plaster of paris in tibial defect. C, October 


7, plaster is gone and there is solid bony regeneration, 
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(Fig. 1B.) The final diagnosis was enchondroma. 
Primary healing occurred. By October 7 there had 
been complete absorption of the plaster of paris 
with bony regeneration in the defect. (Fig. 1C.) 
The metacarpal was clinically solid and the patient 
was asymptomatic. Examination on January 10, 
1958, showed further consolidation of the defect 
without evidence of recurrence of the tumor. 


Case ul. This fifty-seven year old man was 


admitted to the hospital on March 1, 1957, with 
a history of pain in the knee since December, 1956. 
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Fic. 3. Case us. A, osteolytic lesion in astragalus. Note associated atrophy. B, August 19, 1957, plaster of paris 
placed in defect. Several pellets are seen laterally in soft tissue. C, November 22, solid bony regeneration. 


Roentgenograms made on March 2 revealed an 
osteolytic lesion in the upper end of the tibia. 
(Fig. 2A.) On March 3 the lesion was removed by 
curettage through a window in the anterior cortex 
of the tibia. Frozen sections were interpreted as 
showing a giant cell tumor, a diagnosis which was 
confirmed. The cavity remaining in the tibia was 
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filled with plaster of paris. (Fig. 2B.) Primary 
healing occurred. The patient was fitted with an 
ischial weight-bearing brace to protect the articular 
surface from collapse, and was allowed to become 
ambulatory. By June 24 he had regained the nor- 
mal use of his knee and had no complaints. The 
use of the brace was discontinued. Examination of 


4B 4C 
Fic. 4. Case 1v. A, old healed fracture of femur and cystic area in Jower end of femur. B, September 11, 1957, plaster 


of paris inserted into femur. C, February 24, 1958, good bony regeneration except in area from which plaster of paris 


had drained. 
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Fic. 5. Case v. A, November, 1956, status of tibial defect. B, cancellous bone graft and plaster of paris filling defect. 
C, January 8, 1958, regeneration of tibial defect and hypertrophy of fibula. 


the patient on October 7 was normal in every 
respect. Roentgenograms (Fig. 2C) showed solid 
bony regeneration of the defect without evidence 
of recurrence of the tumor. 


Case 111. This seventeen year old girl was ad- 
mitted to the hospital with a painful swollen ankle. 
She was known to have had an osteolytic lesion 
in the astragalus for several months. There was 
increased local heat over thé ankle. Roentgeno- 
grams showed almost complete destruction of the 
body of the astragalus with some collapse of the 
superior articular surface. (Fig. 3A.) On August 19, 
through a window in the neck of the astragalus, 
the tumor was removed by curettage. Frozen sec- 
tions showed a giant cell tumor. This was confirmed 
on later examination. At one point the cortex of the 
bone was broken through into the subastragalar 
joint space. After curettage the walls of the cavity 
were cauterized with phenol and alcohol. The cav- 
ity was then packed with plaster of paris. (Fig. 3B.) 
The wound was closed and the limb encases in a 
padded plaster dressing. Primary healing occurred. 
The patient was allowed to be up using crutches. 
On October 25 she was allowed to begin partial 
weight bearing. There was neither local swelling 
nor pain. Roentgenograms showed that absorption 


of the plaster and regeneration of bone was proceed- 
ing rapidly. By November 22 the plaster of paris 
had completely disappeared and the patient was 
bearing her full weight without complaint. (Fig. 3C.) 


Case tv. This twenty-two year old man was 
admitted to the hospital on September, 1957, with 
a history of pain above the knee beginning in 
January, 1957. In 1955 the patient had fractured 


his femur at the junction of the middle and lower | 


third. This had healed without event after six 
months of treatment. Roentgenograms made on 
September 3 (Fig. 4A) showed a large, poorly 
defined cystic area in the distal end of the femur. 
On September 11, through an anterolateral incision 
over the lower end of the femur, a window was 
made in the cortex of the femur and the metaphysis 
was found to contain only fatty marrow without 
evidence of tumor. A large quantity of plaster of 
paris was packed into the defect in the metaphysis. 
(Fig. 4B.) The wound drained small amounts of 
grumous material and serum until October 25. 
Cultures of the drainage were sterile. Roentgeno- 
grams made on November 26 showed that most 
of the plaster had apparently drained out of the 
upper half of the cavity but that the plaster in the 
lower half was being absorbed and that bone was 
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regenerating. The patient was allowed to become 
active with the protection of an ischial weight- 
bearing brace. By February 24, 1958 (Fig. 4C), 
the plaster was completely gone and there was good 
bony regeneration in the defect except in that area 
from which the plaster of paris had drained out. 


CaseEv. This eighteen year old boy was injured 
in a logging accident in February, 1955, which 
resulted in loss of skin over the anterior surface of 
the tibia and a portion of the tibial shaft itself. The 
patient had had extensive treatment with skin 
coverage by means of a full-thickness pedicle graft 
from the abdomen, and the insertion of tibial 
grafts from the opposite leg through the fibula into 
the tibia above and below the defect. Roentgeno- 
grams made on November 15, 1956 (Fig. 5A) re- 
vealed the status of the problem at that time. It 
was elected to use a graft of cancellous bone from 
the ilium to which a large amount of plaster of paris 
was added as an extender. This was done on 
November 16, (Fig. 5B.) Primary healing occurred. 
By January 11, 1957, the plaster was disappearing 
rapidly and by May 20 the limb was clinically 
solid; the patient was active without restraint. The 
hypertrophy of the tibial grafts between the fibula 
and the tibia, and of the fibula itself, mirror the 
increased function. On January 8, 1958 (Fig. 5C) 
it was apparent that the defect was fully recon- 
stituted except at its upper end where fibrous 
union was present. 


COMMENTS 


In our initial experiments with dogs we noted 
a rise In serum calcium levels during the imme- 
diate postoperative period. Such a rise could 
not be demonstrated in any of these patients. 
Although the plaster of paris is absorbed 
quickly, if the patient has an adequate fluid 
intake and output and is mobilized rapidly, 
hypercalcemia and its attendent complications 
do not appear to be a hazard. 

The outstanding feature of these cases is the 
speed with which the plaster is removed from 
the site of implantation and the new bone is 
formed in the defect. Progress can be seen in 
a matter of weeks in contrast to the long periods 
of time usually involved when bone grafts, 
autogenous or homogenous, or other types of 
bone substitutes are employed in a similar 
manner. 

The use of the plaster of paris did not ad- 
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versely affect the healing in any of these de- 
fects. It appears to have contributed sig- 
nificantly to the rapid healing in all of them. 
Does the plaster function by supplying a local 
source of calcium for bone formation? Does it 
act only passively as a space-occupying mate- 
rial whose absorption rate is comparable to 
the optimum rate of bone regeneration? Fur- 
ther experimental studies may supply the 
answers. Will the use of plaster of paris sup- 
plant the many various forms of preserved or 
prepared homogenous or heterologous bone 
grafts being used at the present time to fill 
cavities in bone? Further clinical trials will tell. 
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Intermittent Volvulus of the Right Colon 


J. A. Barss, M.p., J. J. Coury, m.p., D. A. Kocu, m.p., E. C. Sires, M.p. AND H. J. HAZLEDINE, M.D., 
Port Huron, Michigan 


HE recognition and treatment of symp- 


tomatic anomalies of the third stage of 


intestinal rotation has long been a controversial 
subject. The more severe conditions usually 


bring themselves forcibly to the attention of 


the physician early in infancy, but many 
persons are able to live comfortably their 
entire lives with varying degrees of improper 
fixation of the right colon. It is generally 
agreed that in embryologic development the 
cecum moves across the abdomen from left to 
right and assumes a position in the right lower 
quadrant by descending to this area. The last 
stage in developement is a fixation of the right 
colon and cecum to the posterior abdominal 
wall. Anatomically it is impossible for a vol- 
vulus to occur in this area if proper fixation 
has taken place. In cases of incomplete fixation 
the cecum and proximal portion of the right 
colon are usually attached to the posterior 
abdominal wall by a loose filmy peritoneal 
membrane, allowing these structures to move 
about freely depending on the length of this 
membrane. 

In recent years we have come to realize 
that a so-called mobile colon may produce 
definite and sometimes temporarily incapacitat- 
ing symptoms. Lack of proper fixation makes 
it possible, in some cases, for a torsion of the 
cecocolon to occur, producing a volvulus of 
that segment of the intestine. A mechanical 
obstruction of this nature may persist for 
varying periods of time, but almost always the 
condition spontaneously relieves itself, result- 
ing in immediate cessation of symptoms. It 
may go on, however, to complete obstruction 
if the rotation present is more than 180 degrees. 
In our experience such a twisting of the 
proximal right colon usually occurs in a clock- 
wise direction, occluding the lumen of the 
mid-right colon at the site of torsion and 
occasionally causing the cecum to move to the 
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left across the midline. In this paper we have 
omitted cases of complete obstruction and are 
concerned only with those cases of partial 
recurring obstruction which spontaneously 
reduce themselves. 

In the period extending from September, 
1952 to March, 1957, we have operated upon 
thirty-two patients with symptoms of inter- 
mittent volvulus produced by an excessively 
mobile right colon. We have been able to recall 
and carefully follow up twenty-eight of these 
patients. An additional six patients have been 
operated upon between March, 1957 and 
January, 1958, but they were not followed up 
because of the limited postoperative period. A 
study of all these cases has shown that this 
condition produces a characteristic symptom 
complex which may be suspected from the 
clinical history and physical examination, 
may sometimes be confirmed by x-ray, and 
can usually be surgically corrected by a 
relatively simple procedure. It is our belief 
that these patients should be very carefully 
selected, as the majority of persons with in- 
complete fixation of the right colon probably 
do not require treatment. In the more severe 
cases, however, we believe that our results 
have been gratifying enough to warrant this 
report. 


HISTORY 


Many authors have investigated the prob- 
lem of abnormal fixation of the colon. Brown 
and Ross [1] in 1951 noted that these abnormali- 
ties are responsible for obstructive symptoms 
frequently. Bueermann [2] in 1952 recognized 
the fact that these symptoms could be con- 
fused with appendicitis. Others [3,4,14,16] have 
observed that volvulus of the ileocecal seg- 
ment may occur when that area is improperly 
attached. 

Kantor, in reporting on x-ray abnormalities 
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Fic. 1. A schematic representation of incomplete fixation of the right colonic segment showing the mechanism of the 
production of intermittent obstruction by rotation of this segment. 


Fic. 2. The operation is begun by narrowing the distended and edematous cecum and proximal right colon with 


interrupted silk sutures. 


Fic. 3. The completed fixation of the right colonic segment. Appendectomy has also been performed. 


of the colon, noted that in some cases mobility 
was markedly increased in the right colon. 
He found that this condition predominated in 
females in a 60:40 ratio [11]. An incomplete 
fixation of the cecocolon was present in almost 
4 per cent of the cases in which x-rays were 
taken [72]. 


SYMPTOMATOLOGY AND DIAGNOSIS 


In our series of thirty-eight cases the 
youngest was eight years old, the oldest was 
fifty-three, with an average age of 19.2 years. 
Significantly, 92 per cent were thirty-five or 
younger. There were twenty-nine females, 
and nine males. Rather sharply localized, 
cramping pain in the right lower quadrant 
was the presenting symptom in all cases. Pain 
usually developed rather suddenly, lasting 
from one to several hours and in some cases 
was severe enough to cause loss of time from 
work or school. Nausea and anorexia were 
rather common during attacks but fever and 
vomiting were characteristically absent. Prac- 
tically all patients had had symptoms of this 
nature intermittently for months or years 
before operation. Most of our patients were 
underweight and a history of constipation was 
frequently obtained. Three had _ previously 
been subjected to appendectomy because of 
the same symptoms. Two patients noted a 
bulge which appeared in the right lower 
quadrant during attacks. 
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Physical findings between attacks were non- 
contributory. During attacks, tenderness in 
the right lower quadrant was common, without 
accompanying signs of peritoneal irritation. 
Laboratory findings were within the normal 
or near normal range in all patients. 

Twenty-seven patients had a barium enema 
between attacks and prior to surgery. Ab- 
normal mobility of the cecum was noted in 
only seven cases, one of them quite striking 
(Case 11). Barium enema was most useful in 
ruling out other conditions of the colon and 
was given whenever possible. 

In our series a correct diagnosis of the ab- 
normality was made in twenty-nine cases, or 
76 per cent, preoperatively. 


OPERATIVE FINDINGS AND TREATMENT 


Operation was performed through a generous 
McBurney or a transverse incision at a level 
just below the umbilicus. In all cases the right 
colon was found to be very loosely attached 
by a filmy peritoneal membrane to the lateral 
wall. Usually the abnormal mobility began 
at about the mid-portion of the right colon 
and involved the entire proximal portion. 
(Fig. 1.) In many cases the cecal area was 
thickened, distended and edematous with 
enlarged Iymph nodes draining this area in 
the mesentery. In one case the right colon 
was attached normally in the area of the 
hepatic flexure but was doubled on itself, 
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Fic. 4. Case 11. Barium enema revealing complete in- 
version of the proximal right colon and appendix. 


and the cecum and appendix lay in the region 
of the gallbladder, fixed in this location by 
filmy adhesions (Case 11). The surgical pro- 
cedure was begun by approximating the 
anterior and Jateral taenia coli from the cecal 
area to the point of relatively normal fixation 
with several interrupted silk sutures. (Fig. 2.) 
This served the purpose of narrowing some- 
what the Iumen of the distended cecocolon 
and also brought the ileocecal junction from 
the posterior to a medial location, preventing 
any constriction at this point. Every other 
suture was then cut and the remaining four or 
five sutures were used to suture the colon 
into a normal position against the peritoneum 
in the lateral gutter. (Fig. 3.) If the appendix 
was present, an incidental appendectomy was 
also performed. Appendectomy was performed 
in thirty-one of our cases. In one case a small 
Meckel’s diverticulum was also removed which 
contained no gastric or pancreatic tissue. 


CASE REPORTS 


Case 1. W. H., a thirty-five year old white 
man, had always been in good health with the 
exception of frequent hours of cramping pain in 
the right lower quadrant. These came on at inter- 
vals of about one week and were severe enough to 
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double him over. He had been unable to work 
on an average of about one day a week. Symptoms 
had been present about one year and occasionally 
he had been confined to his bed for as long as two 
days at a time. He was always nauseated with these 
attacks and vomited very occasionally. He had 
failed to respond to sedation, antispasmodics and 
dietary measures. Physical examination § was 
entirely normal with the exception of some tender- 
ness in the right lower quadrant but there were 
no signs of peritoneal irritation. Upper gastro- 
intestinal x-rays, small bowel series and barium 
enema were within normal limits, and laboratory 
findings were entirely normal. 

Operation was performed through a McBurney 
incision on September 27, 1952. On entering the 
peritoneal cavity, the cecum and approximately 
one-half of the right colon were found to be ex- 
tremely mobile and was delivered through the 
wound. The appendix was located in a somewhat 
retrocecal position but was entirely normal in 
appearance. Examination of the small bowel 
revealed no abnormalities and there was no intra- 
peritoneal fluid. The cecum itself was somewhat 
edematous and distended. Appendectomy was 
performed and the cecum was fixed in normal 
position with interrupted silk sutures. 

In the intervening years since his operation 
this patient has remained entirely free of pain and 
has lost no time from work. 


Case u. M. C.,, a thirty-five year old white 
man, had been in relatively good health until 
six months prior to admission when he began to 
notice a gnawing pain in the right lower quadrant 
which occasionally became severe and cramping 
in nature and was accompanied by nausea. There 
were frequent remissions. No change in bowel 
habits was noted and no vomiting was present. 
He had, however, noticed a weight loss of about 
20 pounds, and the pain in his abdomen caused 
him to miss work occasionally. Physical examina- 
tion was negative except for mild tenderness in 
the right lower quadrant. Laboratory findings 
were within normal limits. A barium enema re- 
vealed a complete inversion of the cecum and 
ascending colon with the tip of the cecum and 
appendix lying in the right upper quadrant of the 
abdomen. (Fig. 4.) Operation was _ performed 
through a transverse incision at the level of the 
umbilicus on June 8, 1954. Exploration of the 
abdomen was negative except for the right colon. 
The proximal half of the right colon was bent 
back upon itself and Jay in the Jateral gutter with 
the tip of the cecum beneath the liver. The ap- 
pendix was fixed high up beneath the liver by 
filmy adhesions. There were no inflammatory 
changes in the appendix. The right colon was 
mobilized, appendectomy was performed, and the 
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lateral and anterior taenia coli of the cecum and 
proximal right colon were approximated with 
interrupted silk sutures for a distance of about 
6 inches. Every other suture was then cut and the 
remaining sutures were used to fix the cecum 
and ascending colon in normal position. 

Since the operation this patient has been 
entirely free of pain and has gained approximately 
45 pounds without becoming fat. 


RESULTS 


The following information was obtained 
from the twenty-eight cases in which a complete 
follow-up was possible: 

1. In 93 per cent (twenty-six patients) com- 
plete relief of pain was obtained. The remain- 
ing two cases were partially but not com- 
pletely relieved. 

2. None lost weight but twenty patients 
experienced a significant weight gain, varying 
from 5 to 45 pounds. The over-all average 
weight gain was 10.9 pounds. 

3. Twelve patients who had complained of 
constipation returned to normal bowel habits 
following operation. 

4. Follow-up studies failed to show that 
any patient had required medical treatment 
since operation for any complaint referable 
to the intestinal tract. 


COMMENTS 


The chief problem in most of the patients 
studied was in differentiating cecocolic torsion 
from acute or recurrent appendicitis. It is our 
opinion that many patients have been operated 
upon in the past for suspected appendicitis 
when in reality hypofixation with mechanical 
intermittent obstruction was actually the real 
problem. Fixation of the proximal right colon, 
in our hands, has been a simple procedure and 
has added only a few minutes to the usual 
operating time ordinarily consumed in _per- 
forming appendectomy. There should be no 
increase in mortality or morbidity from this 
procedure providing reasonable care is taken. 

This abnormality should be considered in 
any patient with the problem of pain in the 
right lower quadrant. Although it is a relatively 
uncommon condition, a careful study of the 
problem should reveal its presence in most of 
the more symptomatic cases. 

We have been extremely careful in evaluating 
our patients to avoid abuse of this diagnosis. 
Only those patients with typical localized 
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symptoms and long-standing intermittent at- 
tacks of significant severity have been selected 
for operation. Eight of our patients were 
operated upon with a preoperative diagnosis 
of acute or recurrent appendicitis and were 
found in reality to have an intermittent 
volvulus because of hypermobility of the 
ileocecal segment. In each case a study of the 
history revealed typical previous attacks of a 
similar nature. 

In all possible instances we have given a 
barium enema in an attempt to confirm the 
diagnosis and rule out other possible obstruc- 
tive lesions. Some patients have also been 
studied by small bowel x-rays. In general, 
barium studies have been of little diagnostic 
value, although unusual positioning on the 
x-ray table has been tried in almost every 
case. 


SUMMARY 


1. A report is presented of thirty-eight pa- 
tients who underwent surgical fixation of the 
right colon; these patients were seen over a 
five-year period. Twenty-eight were recalled for 
follow-up studies. 

2. The diagnosis of intermittent volvulus 
of the cecocolon due to incomplete fixation 
can usually be made preoperatively. 

3. Surgical correction is a relatively simple 
procedure. 

4. Surgery should be reserved for long- 
standing typical cases in which there are fre- 
quent severe attacks. 

5. This condition is most commonly con- 
fused with recurrent appendicitis. 

6. Results of surgical correction have been 
gratifying. All patients were relieved of pain, 
many gained weight and some were relieved 
of constipation. 
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“In addition to trepanation, primitive man cut off fingers, and prints of these 


mutilated hands have survived as evidence. 


We do not know certainly why these 


operations were performed. Perhaps crushed fingers were amputated and de- 


pressed fractures of the skull treated by 
another reason, for the number of trepan 


trepanation. There must have been 
ned skulls is startling. In one burial 


ground in France, where 120 skeletons were found, forty of the heads had been 


trepanned. That would seem to indicate t 


hat these operations were performed 


for reasons having to do with magic, gods and devils. Fingers may have been the 


price of appeasement, and insane people or | 


»eople suffering with severe headaches 


may have had holes made in their skulls for the purpose of letting out the devil 
which was causing the malady.” (From: Younc, A. Scalpel: Men Who Made 


Surgery, p. 4. New York, 1956. Random H 
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Water-Soluble Derivatives of 
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URING an investigation of the properties by 

which the water-soluble derivatives of 
chlorophyllin increased the rate of healing of 
infected wounds, it was noted that sodium- 
copper chlorophyllin inhibited the conversion 
of fibrinogen to fibrin [7]. In a subsequent 
investigation it was determined that sodium- 
copper chlorophyllin and sodium-iron chloro- 
phyllin had the ability to inhibit the formation 
of fibrin clots when thrombin was added to 
fibrinogen [3]. Apparently a direct relationship 
was present between the amount of chloro- 
phyllin present and the concentration of 
fibrinogen in the reaction. 

Thrombin clots fibrinogen and the coagulase 
of the staphylococcus clots human plasma. 
It was natural, since the water-soluble deriva- 
tives of chlorophyllin inhibited the formation 
of fibrin clots by thrombin, to determine if 
these derivatives inhibited the action of the 
coagulase of the staphylococcus upon human 
plasma. 

The coagulase test is the simplest and most 
reliable method for differentiating pathogenic 
from non-pathogenic strains of staphylococci 
[7]. The coagulase is inert as far as the con- 
version of fibrinogen to fibrin is concerned and 
is the precursor of a thrombin-like substance 
which can convert fibrinogen into fibrin [5]. 
The reaction is analogous to the formation of 
thrombin from prothrombin by the agency of 
thrombokinase, with the important difference 
that calcium is not required. 
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The formation of coagulase by pathogenic 
strains of bacteria is important when the in- 
fluence of coagulase on the phagocytosis of 
staphylococci is considered. The phagocytosis 
of coagulase-positive staphylococci was in- 
hibited in the presence of coagulable plasma [2]. 
The initial protection afforded to the organisms 
was specific and was not dependent upon a 
physical alteration of the medium, for the 
phagocytosis of other species of bacteria present 
at the same time was unaffected. The agglutina- 
tion of both organisms and leukocytes which 
resulted from coagulase activity conferred a 
further protection upon the staphylococcus. 
The results of other experiments left little room 
for doubt that staphylocoagulase was an im- 
portant factor in the pathogenicity of the or- 
ganism [6]. At the initial stage of natural 
infection with a small number of staphylococci, 
the production of coagulase was absolutely 
essential if the infection was to progress. When 
human leukocytes were allowed to ingest 
coagulase-positive staphylococci in plasma, 
conspicuously fewer staphylococci were in- 
gested per 100 leukocytes in whole plasma than 
in defibrinated plasma [4]. In contrast, the 
phagocytosis of non-pathogenic strains which 
did not produce coagulase was approximately 
the same in both systems, and occasionally even 
less in the defibrinated system. 

The inhibition of the coagulase produced by 
pathogenic strains of staphylococci could con- 
ceivably prove valuable in the treatment of 
human infections. The possible inhibition of 
coagulase by the water-soluble derivatives of 
chlorophyllin was easily investigated. 
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TABLE I 


RESULTS WITH 0O.I PER CENT SOLUTION OF WATER-SOLUBLE DERIVATIVES OF SODIUM-COPPER i - 
CHLOROPHYLLIN 
No. of | Human | _, : Concentration | Distilled Culture of , 
Test Plasma Chlorophyllin | Chlorophyllin of Chlorophyllin| Water Staph. Aureus Result Time 
Tube (ml.) (ml.) (mg.) (%) (ml.) (ml.) (hr.) 
I 0.5 0.0 0.0 0.000 0.3 -+-* 2 
2 0.5 0.1 0.005 0.3 2 
3 0.5 0.2 0.2 0.010 1.0 0.3 5 i 2 
4 0.5 0.3 0.3 0.015 0.9 0.3 a 2 
5 0.5 0.4 0.4 0.020 0.8 0.3 + 3 
6 0.5 0.5 0.5 0.025 0.7 0.3 + 3 
7 0.5 0.6 0.6 0.030 0.6 0.3 + 3 
8 0.5 0:7 0.7 0.035 0.5 0.3 i 3 
9 0.5 0.8 O 0.040 0.4 0.3 + 3 
10 0.5 0.9 0.9 0.045 0.3 0.3 3 3 
11 | 0.5 1.0 1.0 0.050 0.2 0.3 + 3 
12 | 0.5 0.055 0.1 0.3 3 
13 0.5 0.060 0.0 0.3 + 6 
14 0.5 1.2 t.2 0.060 0.3 0.0 —j 6 
* + = Solid clot present. 
+ — = Clot not present. 
TABLE II 
RESULTS WITH 0.2 PER CENT SOLUTION OF THE WATER-SOLUBLE DERIVATIVES OF SODIUM- 
COPPER CHLOROPHYLLIN 
No. of | Human Chi hvllin | Chi hvllin | Concentration | Distilled Culture of Tj H 
Test Plasma | | | of Chlorophyllin | Water Staph. Aureus | Result 
Tube (ml.) (ml.) (mg.) (%) (ml.) (ml.) (hr.) E 
I 0.5 0.0 0.0 0.000 v.23 0.3 -+* 2 
2 0.5 O.1 0.2 0.010 0.3 2 
3 0.5 0.2 0.4 0.020 1.0 0.3 — 2 
4 0.5 0.3 0.6 0.030 0.9 0.3 = 2 
5 0.5 0.4 0.8 0.040 0.8 0.3 +f 6 
6 0.5 0.5 1.0 0.050 0.7 0.3 —f 6 
7 0.5 0.6 0.060 0.6 0.3 6 
8 0.5 0.7 ra 0.070 0.5 0.3 — 6 
9 0.5 0.8 1.6 0.080 0.4 0.3 6 
10 0.5 0.9 1.8 0.090 0.3 0.3 — 6 
II 0.5 1.0 2.0 0.100 0.2 0.3 - 6 
12 0.5 2.2 0.110 | 0.3 = 6 
13 0.5 0.120 0.0 0.3 6 
14 0.5 E32 a8 0.120 0.3 0.0 _ 6 


= Loose clot present. 


+ = Solid clot present. 
+ 
— = Clot not present. 
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Inhibition of Coagulase of Staph. Aureus 


TABLE III 
RESULTS WITH 0.3 PER CENT SOLUTION OF WATER-SOLUBLE DERIVATIVES OF SODIUM-COPPER 
CHLOROPHYLLIN 
No. of | Human sol . | Concentration | Distilled Culture of | | , 
Test Chlorophyllin| Water | Staph. Aureus Result | 
Tube (ml.) | (%) (ml.) (ml.) | 
I 0.5 0.0 0.0 0.000 | a 0.3 +* 2 
2 0.5 0.1 0.3 0.015 | is 0.3 + 2 
3 0.5 0.2 0.6 0.030 | 0.3 | 2 
4 0.5 0.3 0.9 0.045 | og | 0.3 —-+t | 6 
5 0.5 0.4 i.2 0.060 | o8 | 0.3 ~ 6 
6 0.5 0.5 rs | 0.075 | 0.7 | 0.3 _ 6 
7 0.5 0.6 1.8 0.090 | 0.6 | 0.3 — 6 
0.5 0.7 2.1 0.105 | 0.5 0.3 _ 6 
9 0.5 0.8 2.4 0.120 | O.4 | 0.3 - 6 
10 0.5 0.9 2.7 | 0.135 | o.3 | 0.3 — 6 
11 0.5 1.0 3.0 | 0.150 |} o.2 | 0.3 — 6 
12 0.5 1.1 3.3 0.165 | o.1 | 0.3 _ 6 
13 0.5 1.2 3.6 0.180 | 0.0 | 0.3 — 6 
14 0.5 1.2 3.6 0.180 | 0.2 | 0.0 _ 6 
* + = Solid clot present. 
+ — = Clot not present. 


Fresh cultures of Staph. aureus which were 
about twenty hours old were used. The human 
plasma, the water-soluble derivatives of sodium- 
copper chlorophyllin,* the distilled water and 
the broth culture of the Staph. aureus were 
mixed, and the mixture was observed for six 
hours at 30°c. in a water bath. The results of 
using a 0.1 per cent solution of the water- 
soluble derivatives of chlorophyllin are shown 
in Table 1, those from a 0.2 per cent solution in 
Table 11 and those a 0.3 per cent solution in 
Table 111. The critical concentration of the 
water-soluble derivatives of chlorophyllin for 
the test system which was used apparently 
was between a 0.040 per cent solution and a 
0.045 per cent solution. 


SUMMARY 


The water-soluble derivatives of sodium- 
copper chlorophyllin had the ability to inhibit 
the clotting of human plasma by the coagulase 

*The water-soluble derivatives of sodium-copper 


chlorophyllin were supplied by the Rystan Company, 
Mount Vernon, New York. 


of the Staph. aureus. The critical concentration 
of the water-soluble derivatives of chloro- 
phyllin for the test system which was used was 
between a 0.040 per cent solution and a 0.045 
per cent solution. 
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MODERN OPERATIVE TECHNICS 


Tracheomediastinotomy 


JouHN M. Loré, Jr., M.p., New York, New York 


From the Department of Surgery, Good Samaritan 


Hospital, Suffern, New York. 


apace: injuries to the neck and thorax 
may result in the escape of air from per- 
forations of the larynx, trachea, bronchi, 
esophagus or pharynx. Concerned primarily 
with the former three is the danger of air forced 
under tension beneath the fascial planes which 
envelop the air passages and the great veins 
of the neck and superior mediastinum. These 
Injuries may be due to high velocity impact 
from accidents occurring in industry or on our 
highways, or result from simple accidents such 
as striking the trachea or larynx on a table or a 
chair. 

If this tension is allowed to increase un- 
recognized and untreated, death will result 
from either airway obstruction or from venous 
tamponade, or from a combination of both. 
Another possibility is the progression of the 
tension mediastinal emphysema to the extent 
where the mediastinal pleura may rupture 
unilaterally or bilaterally and cause unilateral 
or bilateral pneumothorax. 

In the neck, the initial trauma may cause 
edema of the larynx or abductor cord paralysis 
and thus set the stage for increased intra- 
tracheal pressure, thereby forcing the exhaled 
air out through even the smallest perforation. 
As the tension beneath the fascial planes in- 
creases, this compresses the walls of the great 
veins draining the neck. The resulting venous 
obstruction in turn causes increase in laryngeal 
edema and leads to complete glottic obstruc- 
tion. Death may then either be the result of 
airway obstruction or venous tamponade. 

A similar pathologic process may ensue at the 
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hila of the lungs if the tension mediastinal 
emphysema progresses. Here, too, venous and 
airway obstruction, and death may occur in 
several hours or several days. 

The diagnosis rests upon careful evalua- 
tion of any injury to the neck and thorax, 
presence of voice changes, dyspnea and deep 
or subcutaneous crepitation. X-ray film of 
the chest, lateral x-ray films of the neck and 
laryngoscopy are mandatory if this pathologic 
process is suspected. Once the diagnosis is 
made the treatment is surgical and consists 
of combined tracheostomy and bilateral cervi- 
cal mediastinotomy. 

This procedure of tracheomediastinotomy Is 
performed through the same horizontal in- 
cision in the neck as one would make for tra- 
cheostomy alone. With the neck extended, the 
cricoid cartilage is palpated. About 1 or 2 
fingerbreadths below the cartilage a_ short 
horizontal incision is made through skin, super- 
ficial fascia and platysma muscles. Flaps are 
thus developed exposing the strap muscles. 
A vertical incision is made in the midline 
separating the strap muscles. The thyroid 
isthmus and trachea are thus exposed. (Fig. 
1A.) The isthmus is either retracted upward 
or transected (Fig. 1B) and a small section of 
the second, third or fourth tracheal ring ts 
excised. (Fig. 1C.) The airway is now estab- 
lished. Before the tracheostomy tube is in- 
serted, the mediastinum is entered on either 
side of the trachea. A moderately sized, curved 
hemostat is inserted with care alongside the 
trachea bilaterally for a distance of 3 to 6 cm. 
(Fig. 1D.) The instrument must be exactly 
in the same plane as the trachea so as not to 
injure either the innominate or the jugular 
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Tracheomediastinotomy 
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Fic. 1. A, a small horizontal skin incision 1 or 2 fingerbreadths below the level of the cricoid cartilage has been carried 
through the platysma muscle and superficial fascia. The upper and lower skin flaps have been undermined and re- 
tracted. A vertical incision is now made in the midline through the fascia which envelops the strap muscles. The 
thyroid isthmus and a portion of the cervical trachea are thus exposed. B, the strap muscles are retracted laterally 
and the thyroid isthmus is either retracted upward or transected. The cervical trachea is completely exposed. C, 
after 1 or 2 cc. of 10 per cent cocaine is injected directly into the tracheal lumen, a small section of either the second, 
third or fourth tracheal ring is excised using an eleven blade knife and Allis clamp. The airway is now established. 
D, a moderate-sized, curved clamp is inserted along each lateral border of the trachea into the superior mediastinum 
for a distance of 3 to 6cm. The instrument must follow the tracheal border closely in both planes. A Penrose drain is 
placed on either side of the trachea. The tracheostomy tube is inserted and sewed to the skin edges which are only 
loosely approximated to allow the escape of air. The drains are brought out through the same incision. 


veins. Two small Penrose drains are inserted, simple and more direct route to the superior 
one on either side of the trachea, and sewed mediastinum than the more lateral cervical 
securely to the skin. The tracheostomy tube approach. Perforations of the cervical and 
is inserted and likewise is sewed to the skin. upper thoracic portions of the esophagus caus- 
Thus, both the tracheostomy tube and the ing mediastinitis may likewise be drained 
drains are brought out through the same skin __ through this small horizontal incision. In addi- 


incision. The skin is only partially closed to tion, this horizontal scar is cosmetically 
allow the escape of air. This approach is a acceptable. 
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Malignant Stomal Obstruction Following 
Subtotal Gastric Resection 


Gorpbon F. Mappino, M.p., San Mateo, California 


— treatment of patients with carcinoma 
of the stomach falls into several categories: 
(1) a number of cases will be inoperable and 
not amenable to any form of surgical therapy; 
(2) in this group operations for cure of cancer 
of the stomach can be performed; (3) cases in 
which procedures are carried out for palliation 
and are particularly designed to relieve the 
nausea and vomiting resulting from obstruction 
of the pylorus or obstruction resulting from 
malignancy at or near the cardioesophageal 
junction; (4) cases in which procedures are 
designed for handling the problem of obstruc- 
tion in the gastric stump occurring some 
months or years after an initial partial gastrec- 
tomy has been used in the treatment of the 
primary lesion. 

The purpose of this presentation is to em- 
phasize a method of providing decompression 
for the patient in whom such an obstruction 
develops after gastric resection for malig- 
nancy. The benefits to be derived from its use 
as a palliative measure in the type of case 
just described have not been reported, although 
the method has been recommended and used 


as a temporary measure in the treatment of 


functional stomal obstruction following sub- 
total gastric resection by a number of authors 
including Allen and Donaldson [7], Welch [2] 
and Gilchrist [3]. Inasmuch as most gastric 
resections today are made at a high level, 
when obstruction due to recurrence of the 
carcinoma in the gastric stump occurs, it Is 
usually impossible to decompress this pouch 
by means of an additional gastrojejunostomy 
or by a more direct procedure such as gas- 
trostomy. Total gastrectomy performed as a 
palliative procedure to relieve this obstruction 
Is associated with such a high operative 
mortality rate that it is not justified. Even 
when the procedure is successful, patients sub- 
jected to palliative total gastrectomy rarely 
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live long enough to adapt to the physiologic 
changes produced by the operation itself [4]. 

Patients having had prior partial gastrec- 
tomy for malignancy, in whom carcinoma 
recurs with obstruction in the gastric stump, 
may have a life expectancy of a few weeks 
to a few months, which period is attended with 
great discomfort and morbidity if relief of the 
obstruction is not provided. Reliance upon 
the prolonged use of nasogastric tubes for 
this purpose is not satisfactory for such tubes 
can rarely be kept in place for more than a 
few days. 

If at the time of laparotomy the lesion is 
found to be non-resectable and the remaining 
gastric pouch is so involved by tumor that a 
more proximal gastrojejunostomy would not 
accomplish decompression of the gastric rem- 
nant, it is recommended that double jejunos- 
tomy be performed. (Fig. 1.) The proximal 
jejunostomy tube (catheter No. 16) is inserted 
into the jejunum approximately 8 _ inches 
distal to the gastroenterostomy stoma. It is 
threaded up through the jejunum to the 
anastomosis and through the _ obstructing 
tumor into the gastric remnant. If necessary, 
the tube may also be threaded into the lower 
end of the esophagus if impingement upon this 
has already taken place. Numerous holes 
have been cut in the end of the intragastric 
or intraesophageal portion of the catheter. 
(Fig. 16.) If the obstruction involves the 
proximal loop of jejunum as well, the catheter 
is inserted through the proximal loop of jejunum 
into the stomach in the aforementioned man- 
ner. (Fig. 1c.) This procedure provides for 
decompression of both the proximal limb of 
the jejunum as well as the stomach and eso- 
phagus. A second jejunostomy tube of the 
same caliber is placed into the distal limb of the 
gastroenterostomy approximately 10 inches 
distal to the anastomosis. 
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Malignant Stomal Obstruction 


Fic. 1. Procedure for inserting jejunostomy tubes for decompression when malignant obstruction develops following 
prior gastric resection for carcinoma of the stomach (b and c). Method of uniting jejunostomy tubes using a glass Y 


tube (a). 


The advantages of the previously mentioned 
procedure are numerous. First, such tubes 
provide a simple, safe and effective method of 
drainage of the gastric pouch and/or esophagus 
and the proximal limb of the gastrojejunostomy 
when this is necessary. Second, it obviates the 
need for use of the nasogastric tube which is 
attendant with numerous complications adding 
to the discomfort and morbidity of the patient. 
Third, an avenue is provided so that all feed- 
ings and secretions may be removed from the 
obstructed gastric pouch or proximal limb of 
the gastrojejunostomy, as the case may be, 
and then reintroduced into the distal jejunum. 
In addition, further fluids, food and medica- 
tions may be introduced into the distal 
jejunostomy obviating the necessity for paren- 
teral therapy. The proximal decompressing 
jejunostomy tube may be connected by a Y 
tube to the feeding jejunostomy tube, thus 


affording an effective by-pass mechanism 
which will materially add to the comfort of the 
patient for the duration of his life. (Fig. 1a.) 


Acknowledgment: 1 wish to thank Drs. 
Eberhard Sogemeier and Charles Henderson 
for their assistance in carrying out some of the 
clinical investigations associated with this 
problem 
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Pilonidal Cysts and/or Sinuses: Primary Closure 
with the Wire-Button Retention Technic 


A. Estrin Comarr, M.D., Long Beach, California 


From the Spinal Cord Injury Service, Veterans Adminis- 
tration Hospital, Long Beach, California; and the College 
of Medical Evangelists, School of Medicine, Department 
of Surgery, Los Angeles, California. 


ECUBITUS ulcers of the major sites have 

been surgically closed essentially by the 
wire-button retention technic since March, 
1946, at the Veterans Administration Spinal 
Cord Injury Center, Long Beach, California. 
This technic has been used in nearly 1,000 
operations [7]. 


MATERIAL 


In the early months of 1952 I had the oppor- 
tunity to use this technic for the closure of 
pilonidal cysts and/or sinuses in twelve patients 
without neurological disease. Eleven of the 
twelve patients were operated upon for the 
first time; one patient had undergone three 
unsuccessful attempts at closure elsewhere. 

The entire group of patients gave a history 
of one or more acute episodes of inflammation 
followed by drainage, either spontaneous or 
surgical. Five patients had palpable nodules 
without drainage preoperatively; seven pa- 
tients had single to multiple draining sinuses. 

Two patients with injury to the spinal cord 
who had pilonidal cysts at the time of injury 
and in whom decubitus ulcers subsequently 
developed over these sites were 
fully treated by this technic. 


also success- 


TECHNIC OF CLOSURE 


The literature is replete with recommenda- 
tions for preoperative measures [2,3]. Operation 
was not performed until it was certain that 
there was no evidence of a recent acute in- 
flammatory process. Methylene blue dye was 


American Journal of Surgery, Volume 97, March, 1959 


introduced into the sinus tracts, if present, the 
day before surgery. 

The technic of closure was similar for all 
patients with the exception that wide under- 
mining was necessary in the one neurologically 
normal patient who had had three previous 
operations and in the two patients with injury 
to the spinal cord. 

The following procedure is followed: (1) the 
cyst and/or sinus tracts are completely re- 
moved; (2) hemostasis is effected exclusively 
by electrofulguration; (3) no sutures are in- 
troduced within the wound; and (4) the wound 
is closed with (removable) stainless steel wire 
sutures of two types: wire-button retention 
sutures to close the dead space and deep 
mattress-on-edge wire sutures for exact coapta- 
tion of the wound edges. 

Ten of the neurologically normal patients 
had spinal anesthesia; two had sodium Pen- 
tothal.© The two paraplegic patients did not 
require anesthesia. 

The prone hemorrhoidectomy position was 
used with the lower limbs dropped. The but- 
tocks were pulled apart by adhesive tape 
attached to the sides of the operating table. 
The area was prepared with pHisoHex.® 

Each incision was basically elliptical but 
tributary incisions for sinus tracts were made 
freely wherever necessary. When indicated, the 
fascia lumbodorsalis was excised in order to 
clean out a sinus tract. 

The basic closure was performed as dia- 
gramed in Figure 1. The wire-button retention 
sutures (as many as three or four) were in- 
troduced first but not tied. Stainless steel 
(gauge 26 to 28) sutures were introduced 
beneath the fascia lumbodorsalis if the fascia 
was still present. Then the interrupted mat- 
tress-on-edge stainless steel (gauge 30) sutures 
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Pilonidal Cysts and/or Sinuses 


Fic. 1. Diagram of typical closure of a pilonidal cyst. Note that an attempt is 
made to place the sutures beneath the fascia lumbodorsalis when it has not been 


disturbed. 


Fic. 2. Exposure of closure on the seventh postoperative day. Primary healing 


took place without drainage. Sutures were removed on or after the tenth day 


as Indicated. 


were introduced. These were also placed 
beneath the lumbodorsalis fascia when possible 
and were not tied until the last correctly 
placed suture had been introduced. The wire- 
button retention sutures were then tied to the 
desired tension. Through and through inter- 
rupted sutures were used for the wound edges 
as necessary (gauge 32 to 35). (Fig. 2.) 

Drains were not used in those patients in 
whom the fascia Iumbodorsalis was more or 
less intact. Penrose drains through puncture 
wounds were used in those patients in whom 
wide undermining was necessary in order to 
bring the wound edges together. 
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RESULTS 


Because of changes of address only six 
answers were received from twelve inquiries. 
There were no recurrences more than five 
years later in these six patients. Among them 
was the patient who had been operated upon 
three times previously. 

The two patients with injury to the spinal 
cord have remained well forty-two and fifty- 
seven months, respectively. 


COMMENTS 


Whereas in other technics “as little tissue as 
possible is removed” [2], this technic fosters 
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adequate excision of tissue to ensure removal 
of the sinus tracts. The average closure Is 
hampered because of tension on the suture 
line; in this technic the tension is on the button 
line. The use of absorbable or non-absorbable 
materials is eliminated within the wound since 
bleeding is stopped by electrofulguration and 
the dead space is closed by the tension of the 
wire-button retention sutures. 

Admittedly, this technic has been used in a 
very small series of patients. However, the 


a) 


Comarr 


results five years later warrant further trial 
with this method. 
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“*Paré gave midwifery in France a tremendous stimulus. Harvey did as much 
for midwifery in England by the publication in 1651 of his De Generatione. His 
chapter on midwifery was the first original work on this subject to be published 
by an English author. The practical part shows an extensive personal experience, 
and is largely devoted to advising in favour of patient watchfulness and gentle 
assistance, and against any precipitate or unnecessary interference. Turning 
the child in the womb by grasping its feet, the method of assisting birth which 
Paré had popularized, was recommended in difficult labours. At the time this 
was almost the only effective branch of the obstetric art. Admittedly there were 
several fearsome instruments and innumerable methods of using them in difficult 
confinements to extract a dead child by literally hacking it to pieces. Such a pro- 
cedure, when it did not presuppose, most certainly effected, the death of the 
child, and usually, too, it resulted in severe, if not fatal, mutilation of the mother.” 
(From: Granuam, H. Surgeons All, p. 192. New York, 1957. Philosophical Library, 


Inc.) 


339 


5 


| 


A New Incision for Amputation of the 
Index Finger and Its Metacarpal 


PRESTON J. BURNHAM, M.D., Salt Lake City, Utah 


HE technics of amputation like many con- 
technics of the older operative 
procedures are often accepted as solemn dogma. 
Many of the technics developed in earlier times 
of fewer surgical conveniences have long out- 
lived the day of their usefulness such as the 
guillotine amputation and the “‘site of elec- 
tion” [1] yet are carried out in ritualistic rote 
in our time. The “‘racquet incision” is one such 
spectre. 

It is seldom that one performs the operation 
for which the racquet incision was devised- 
amputation of the finger at the metacarpo- 


phalangeal joint. Amputation of the index or of 


the little finger, however, results in a better 
appearance if mast of the metacarpal is also 
removed. The loss of the finger is discerned 
with difficulty when the three remaining fingers 


lie together without the presence of the con- 
spicuous head of the metacarpal of the lost 
finger |2]. If either the long or ring fingers 
are amputated, the corresponding metacarpal 
should ideally be removed, too, at the proximal! 
part of its shaft, and the index or the little 
finger shifted with a similar portion of its meta- 
carpal to fill the hiatus in order to make a 
normal-appearing gapless hand. 

There are several reasons against the use of 
the racquet incision for amputation of the 
index finger: Shaping of the new and longer 
thenar web is made more difficult for the in- 
cision does not permit easy “taking up” of 
redundant tissue and often leaves “dog ears.” 
Wherever three corners of tissue are brought 
together as in this T-shaped resulting scar, 
healing is poor. The resultant scar may lie over 


Fic. 1. Roentgenogram of crushed proximal phalanx and second metacarpal. 


Dotted lines show level of resection. 
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Fic. 2. Outline of incision through which head and 
shaft of metacarpal were removed with the index finger. 


the-surface of the third metacarpal where it 
will be exposed to trauma. 

It has long appeared to me that a completely 
different incision would be superior to the 
racquet incision. Following is a résumé of a case 
in which the new incision was used: 


CASE REPORT 


Figure 1 shows the x-ray film of a sixty-three 
year old white man who, on April 17, 1957, had 
absentmindedly placed his hand on top of the 
stake which he was holding to be driven into the 
earth. The base of the proximal phalanx of the 
index finger and the head of the second metacarpal 
were truly pulverized. Amputation of the finger 
was immediately undertaken in lieu of any attempt 
to rearrange this mass of bone fragments for fear 
of giving this elderly man a stiff and useless finger. 
In order to remove most of the metacarpal and to 
make an unimpeded thenar web, the incision had 
to be made large enough to permit an approach 
to the base of the metacarpal. 

Figure 2 shows the outline of the incision. It was 
planned with four thoughts in mind: (1) to leave 
the final scar up on the dorsum of the hand where 
it would not be subject to trauma; (2) to cover the 
palmar surface and edge of the thenar web with 
sturdy palmar skin and fat; (3) to leave the scar of 
such shape and so placed that it would not shorten 
and constrict any movement of the hand; and 
(4) to make the incision only large enough to 
permit retraction for easy view of the entire 
operative site. 

The incision was continued only through the 
skin and fat down to the fascia. The adductor 
pollicis muscle was carefully protected while the 
first dorsal interosseus was peeled from the 
second metacarpal. The metacarpal was then 
resected just distal to its base on a slight bias 
with its more proximal level on the radial aspect. 


Burnham 


Fic. 3. Left, extension of hand three months after 
amputation. Right, flexion of hand three months after 
amputation. 


The first volar interosseous muscle was removed 
with the metacarpal. A ring of periosteum was 
removed and the stump of the bone smoothed. 

The volar and dorsal digital nerves were iden- 
tified and simply severed with a sharp scalpel at 
the proximal level of the exposure. 

The entire first dorsal interosseus was removed 
and the dorsal and palmar fascia cut to close at a 
site volarward from the anticipated skin closure 
in order to avoid any adherence between the layers 
of closure. The fascia was closed with interrupted 
No. 4-0 chromic catgut sutures. 

The skin edges were then approximated and 
found to be accurately aligned. Accordingly, the 
fatty tissue was lightly brought together with 
occasional No. 6-o white silk sutures and the 
skin with No. 5—o dermalon. A compression dress- 
ing was used over a well-padded Mason splint. 

The splint was removed in a week and the final 
bandage in two weeks. 

Figure 3 shows the hand three months after 
surgery—four weeks after the patient’s return to 
heavy labor. There is complete movement without 
constricting or tender scars. There is complete 
freedom from any discomfort. 


SUMMARY 


A case is presented that illustrates the use 
of a new incision for resection of the index 
finger and most of its metacarpal. The incision 
meets the requirement of a cosmetically ac- 
ceptable and functionally useful hand. 
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CASE REPORTS 


Oxyphilic Granular Cell Adenoma 
of the Parotid Gland 


Joun B. Copincton, M.p., Wilmington, North Carolina 


From the Department of Surgery, University of Maryland 
School of Medicine, Baltimore, Maryland. 


MOST interesting tumor of salivary gland 
A origin is the oxyphilic granular cell 
adenoma. Its relative rarity prompts me to 
report an instance and to review the histological 
and clinical characteristics as well as the fre- 
quency of occurrence of the tumor. 


CASE REPORT 


M. K., a seventy-two year old white woman, was 
admitted to the University Hospital, Baltimore, 
Maryland, on March 23, 1958 because of a non- 
healing, painless lesion of the tip of her nose, and 
a non-tender, firm mass in the region of the right 
parotid gland. The lesion of the nose had been 
present for six months. Biopsy material taken in 
the Out-Patient Department had revealed the 
lesion of the nose to be basal cell carcinoma. The 
parotid tumor had been present for ten years with 
no change in size. 

The patient’s past: history was significant in 
that her only previous hospital admission had 
been for excision of a skin cancer of the face seven 
years prior to the present admission. There had 
been no evidence of recurrence of this lesion. 

Physical examination disclosed a well developed, 
slightly obese, white woman with a smooth, 
raised, non-tender, injected lesion on the tip of 
the nose without evidence of ulceration. This 
lesion measured 2.0 cm. in diameter. Just above 
the angle of the mandible a well circumscribed, 
non-tender, movable lesion 1.5 cm. in diameter 
was palpable. Laboratory examinations were with- 
in normal! limits. 

At operation on March 24, 1958 the tumor was 
found to be embedded in the superficial lobe of the 
parotid gland. A small branch of the facial nerve 
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passed over it. The tumor was ovoid and grayish 
in color; it was entirely encapsulated. Excision of 
the tumor with attached surrounding normal 
parotid gland tissue was carried out. The patient’s 
postoperative course was uneventful. No dis- 
cernible facial nerve deficit resulted. Radiation 
therapy for the basal cell carcinoma of the nose 
was begun and the patient was discharged from 
the hospital. The patient has remained well to 
date. 

On pathological examination the specimen con- 
sisted of an ovoid nodule of firm resilient tissue, 
which measured 2.0 by 1.0 cm. The external sur- 
face displayed a fine, irregular nodularity, and 
numerous loose strands of fibrofatty tissue. The 
lesion appeared to be well encapsulated throughout. 

The histological studies were reported as follows: 
this lesion was a multinodular neoplasm, com- 
posed of uniform large cells, arranged in cords and 
nests of variable size, with formation of numerous 
gland-like structures, and supported by a scanty 
connective tissue stroma. (Fig. 1.) The cells had 
an abundant bright pink cytoplasm, which was 
finely granular, and relatively small rounded 
nuclei, which were solid to slightly vesicular. 
Mitoses were extremely rare. The majority of the 
gland-like spaces were clear, but a few were dilated 
and contained an acidophilic vacuolated material. 
The nodules were separated by narrow bands of 
collagenous connective tissue containing a few 
scattered lymphocytes; there was no lymphoid 
follicle formation. External to the collagenous 
capsule were a few lobules of normal appearing 
salivary tissue, consisting entirely of serous glands 
and associated ducts. 


COMMENTS 


The oxyphilic granular cell has interested 
many workers. Schaffer [1] was the first to 
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Fic. 1. Photomicrograph showing uniform large cells 
which are arranged in cords and nests of various sizes, 
Original magnification, X 100. 


describe these cells as “granular swollen cells.” 
Hamperl [2] studied them extensively and 
originated the term ‘‘oncocyte” because of 
their increased size. These cells have been 
found to occur in a variety of locations and 
organs including the salivary glands, trachea, 
pharynx, esophagus, buccal mucosa, pancreas, 
hypophysis, breast, thyroid, parathyroid, tes- 
ticle, fallopian tube, liver and stomach [3]. 
The parotid gland has been the sole site of the 
oxyphilic granular cell adenoma with the 
possible exception of a case reported by 
Ahlbom [4], in which the lesion was of the 
hard palate. Meza-Chavez [5] extended the 
observations of Hamper! on the occurrence of 
these cells in normal parotid glands. Of 100 
parotid glands taken from fifty-one persons 
at postmortem examination he found oxyphilic 
cells in nine specimens. No tumor formation 
was noted in these specimens. In four of these 
the cells caused nodular hyperplasia, and in 
five they were found in either the ducts or the 
acini. The latter observation nullifies the con- 
cept that these tumors are solely of ductal 
origin. Meza-Chavez suggested dropping the 
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term oncocyte in favor of “‘oxyphilic granular 
cell.” 

The oxyphilic granular cell adenoma of the 
parotid is a relatively rare tumor. McFarland 
[6] reported the first case in 1927. Ackerman [7]. 
reviewed the literature in 1943. He found 
seven cases and added one of his own. In 
1949 Stump [8] found an instance and added 
one of his own. In the same year Meza-Chavez 
[5] reported five additional cases and speculated 
on several other possible cases. Foote and 
Frazell [3] had only one such case in over 800 
instances of tumors of the major salivary 
glands at the Memorial Center for Cancer 
and Allied Diseases. This case is included in 
the five cases reported by Meza-Chavez. 
In 1950 Rawson et al. [10] reviewed 160 cases 
of tumors of the salivary glands at the Uni- 
versity of Pennsylvania Hospital. They found 
no case of oxyphilic granular cell tumor of the 
parotid in their series. In 1953 Maxwell, 
Buxton and French [9] reported three patients 
with this tumor under the name acidophilic 
cell adenoma because of the staining char- 
acteristics of the cell. Only one instance of 
bilateral oxyphilic granular cell tumor of the 
parotid has been reported, that of Boley and 
Robinson [17] in 1954. Bauer and Bauer [12] 
reported a malignant oxyphilic granular cell 
adenoma and described the microscopic fea- 
tures of the primary tumor and the metastases 
which were found in the lungs, liver, dura, and 
pituitary gland. Until this report oxyphilic 
granular cell adenomas had been considered 
benign tumors. Buxton, Maxwell and French 
[13] subsequently reported nine patients with 
tumors considered to be the malignant form or 
acidophilic gland-celled carcinoma. Three pa- 
tients had histories of tumors of long duration, 
suggesting origin in a benign adenoma, but no 
transition stages were observed in_ their 
material. Four of their patients had neoplasm 
in regional lymph nodes and one had pul- 
monary metastases. 

Each of the three instances of benign oxy- 
philic granular cell adenoma reported by 
Buxton, Maxwell and French [13] occurred 
in patients over sixty years of age. 

To date nineteen instances of benign oxy- 
philic granular cell adenoma of the parotid 
have been reported. Ten instances of the 
malignant form or oxyphilic granular cell 
carcinoma have been reported. Apparently, 
this tumor characteristically occurs’ vatients 
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Oxyphilic Granular Cell Adenoma of Parotid Gland 


over fifty years of age. It is usually a small, 
non-tender, firm, slightly movable tumor of 
long duration. 

It is believed that accepted surgical prin- 
ciples governing parotid tumors are _par- 
ticularly valid here. The tumor should be 
widely excised taking a margin of normal 
parotid gland tissue. The facial nerve should 
be preserved unless it is involved in the tumor 
mass. Biopsy of the cervical nodes should be 
performed if they are present, and if found to 
be positive radical neck dissection should be 
carried out. 


SUMMARY 


A case of oxyphilic granular cell adenoma 
of the parotid is reported. 

The histological and clinical characteristics 
as well as the frequency of occurrence have 
been reviewed. 

The oxyphilic granular cell adenoma of the 
parotid gland is a rare tumor which although 
considered benign may show malignant 
characteristics. 
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Carcinoma of the Ileum Occurring in an Area 


of Regional Enteritis 


Maysor Davin P. BuCcHANAN, M.c.,* Capt. GILBERT D. HUEBNER, M.c., SAMUEL C. WooLvin, 


M.C., CAPT. 


From the Departments of Medicine and Surgery, and the 
Pathology Service, Letterman Army Hospital, San Fran- 
cisco, California. 


HE occurrence of adenocarcinoma in an 
area of small bowel involved in regional 
enteritis Is so rare [1] as to merit presentation. 


CASE REPORT 


This forty-seven year old white man was in ap- 
parent good health until 1930 when, while on a 
troopship, severe vomiting developed followed by 
diarrhea. He had approximately a 40 pound weight 
loss. Upon landing, the vomiting stopped and his 
weight stabilized but he continued to have loose 
bowel movements. He reported that until the time 
of the present admission his bowel movements 
averaged two to three per day and were of a mushy 
character. In 1952 an upper gastrointestinal series 
showed a filling defect in the stomach. At operation 
a benign hamartoma was found. In February, 1953; 
he had a recurrence of epigastric burning pain 
which frequently awakened him at night, and was 
relieved by milk. An upper gastrointestinal series 


Fic. 1. 
eased segments of the small intestine. 


Roentgenographic barium study showing dis- 
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in April, 1953, showed a duodenal ulcer. On hospital 
treatment the patient made a symptomatic recov- 
ery. He had a recurrence of symptoms in 1954, and 
an upper gastrointestinal series showed duodenal 
deformity but no ulcer crater. After eight weeks’ 
hospitalization the patient recovered and was re- 
turned to full military duty. In November, 1955, 
he reported the presence of bright red blood in his 
stools. Upper gastrointestinal series revealed 
chronic duodenal deformity with an ulcer crater, 
and a repeat upper gastrointestinal series two 
months later revealed duodenal bulb deformity but 
no active ulcer crater. However, a five-hour film 
showed a markedly distended segment of bowel 
which was thought to be distal ileum, and a barium 
enema revealed dilatation of the distal ileum with 
constriction and irregularity at the ileocecal junc- 
tion. (Fig. 1.) These findings were thought com- 
patible with old regional enteritis. The patient 
rapidly recovered from his epigastric distress but 
continued to have loose bowel movements. He was 
advised to avoid spicy foods and alcohol, and was 
returned to full military duty. On December 18, 
1957, he passed a large, tarry stool. The following 
day he felt weak and perspired profusely on mild 
effort. On December 20 he passed another large, 
tarry stool and reported to Letterman Army Hos- 
pital for admission. He had been pain-free prior 
to the onset of melena. The stomach was aspirated 
and bloody material was obtained. Upper gastro- 
intestinal series revealed duodenal bulb deformity 
with a possible ulcer crater. On the hospital regimen 
the patient made a rapid symptomatic recovery. 
After twenty-seven days’ hospitalization he was 
returned to full military duty. On March 30, 1958, 
the patient noted the onset of intermittent burning 
epigastric pain relieved by food, milk or antacids. 
On April 2 he passed two dark stools, and was 
admitted to the hospital. His weight was 181 
pounds, pulse 64, blood pressure 118/70 mm. Hg. 
Slight epigastric tenderness was noted. A left para- 
median abdominal surgical scar was found. The 
remainder of the physical examination was normal. 


* Present address: William Beaumont Army Hospital, EI Paso, Texas. 
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Fic. 2. Gross photograph of opened surgical specimen, 
with three areas of thickened, constricted ileum. 


Hematocrit was 43 per cent; stool was positive for 
occult blood. 

The patient was treated with the usual peptic 
ulcer regimen, but after seven days’ hospitalization 
cramping abdominal pain developed. X-ray re- 
vealed evidence of air-fluid levels in a dilated small 
bowel. Continuous nasogastric suction was followed 
by evidence of improvement. After four days, in- 
tubation was discontinued and the patient appar- 
ently did well. However, two weeks later he again 
began to have intermittent cramping lower ab- 
dominal pains and the following day he passed no 
rectal gas. He was nauseated but did not vomit. 
X-rays of the abdomen revealed air-fluid levels 
and a dilated small bowel. It was the opinion of the 
Gastroenterology Service that this patient had 
regional enteritis of the distal ileum with severe 
although incomplete obstruction. He was trans- 
ferred to the General Surgical Service. 

On April 28, 1958, abdominal exploration was 
performed and a greatly distended loop of ileum 
was found. This presented as a closed loop obstruc- 
tion between two constricted segments of ileum. 
The terminal ileum was also constricted and thick- 
ened for a distance of 6 cm. proximal to the ileo- 
cecal valve. The picture, therefore, was that of a 
terminal ileitis with two proximal skip areas of 
disease which were serving to obstruct an inter- 
vening 5 cm. closed loop of ileum. 

The most proximal skip area presented as a I cm. 
constriction, while the second or middle area of 
disease consisted of a 15 cm. segment of narrowed, 
thickened ileum. In gross appearance all three dis- 
eased areas were identical. The serosal surfaces 
were dull and hyperemic. Tags of mesenteric fat 
were noted to be creeping across the serosa so as to 
circumscribe the bowel wall almost completely. 
It was the impression of the surgical team that the 
findings represented skip areas of regional enteritis 
as the cause of a small bowel obstruction. The 
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Fic. 3. Microscopic view of the carcinoma taken from 
the mid-portion of the segment involved with tumor. 


cecum and large bowel were grossly normal as was 
the remainder of the small bowel. Primary resection 
of the right colon and terminal 3 feet of ileum with 
end-to-end ileotransverse colostomy was performed. 

The pathologic findings were as follows: The 
serosal surface of the ileum presented three con- 
stricted areas (Fig. 2) with injection of the sub- 
serosal capillaries. The surface was dull and glazed. 
The entire bowel was a homogeneous grayish 
lavender and the ileal mesenteric fat contained 
large palpable nodes. The colonic segment appeared 
normal. The ileocecal valve and distal 6 cm. of 
ileum were thickened, indurated and friable with a 
roughened, reddened mucosa. The circumference 
was 4 cm. 

Proximal to this for a distance of 14 cm. the 
ileum appeared normal with an average circum- 
ference of 7 to 8 cm. The next segment of proximal 
ileum measured 15 cm. in length and was the longest 
lesion. It was a relatively inflexible, indurated tube 
of thickened ileum which cut with a firm, cartilage- 
like consistency, revealing a homogeneous white, 
shiny thickening of the wall. It had a smooth, fric- 
tionless feeling on the cut surface. The lumen was 
lined by a heaped-up, pebbly, mottled mucosa. 
The average thickness of the wall was 1 cm. and the 
circumference was 2.5 to 3.0 cm. Proximal to this 
was a dilated segment of ileum with a thin wall 
and normal-appearing mucosa. It measured 5 cm. 
in length with a circumference of 11 cm. The lumen 
proximal to this again became constricted abruptly 
by a 1 cm. segment of thickened and contracted 
wall, resembling a taut cord, which constricted 
the ileum. The circumference was 4 cm. From this 
segment to the proximal margin the ileum dilated 
to a 10 to 11 cm. circumference but otherwise was 
normal. 

Twenty-four lymph nodes and nodal remnants 
were found in the mesentery of the small intestine. 
These did not appear abnormal. 
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an abrupt transition from regional enteritis (on right) 
to carcinoma (on left) taken from a proximal transition 
zone. 


Thirty-three slides were made from the specimen 
representing adequate histologic study of the 
material. 

Microscopically, the large 15 cm. thickened seg- 
ment, which grossly resembled regional enteritis, 
consisted of a poorly differentiated adenocarcinoma. 
(Fig. 3.) The total thickness of the muscularis and 
much of the remainder of the wall from the sub- 
serosal connective tissues to the lamina propria for 
the entire length of the segment was infiltrated by 
small cords, sheets and scattered elements of poorly 
cohesive neoplastic cells. A moderate amount of 
desmoplastic reaction accompanied the tumor. 
Often three to five cells formed closely aligned, 
poorly cohesive groups suggesting acini. No identi- 
fiable mucin secretion was seen within the tumor. 
The usual acute and chronic inflammatory elements 
accompanied this main mass of the tumor, particu- 
larly on the mucosal surface. 

The mucosa survived above the neoplasm in 
irregular patches. The serosal wall was not broken 
by carcinoma but bands of tumor extended into the 
immediate mesentery in many areas for a short 
distance. At the distal and proximal margins of the 
15 cm. segment, the changes of regional enteritis 
(Fig. 4) were seen to a moderate degree. Irregularity 
of the mucosa, chronic inflammatory infiltrates, 
Brunner-like glands (Fig. 5) and a generalized 
thickening of the entire wall by connective tissues 
with atrophy of the muscularis were seen. The most 
proximal lesion and the area of the ileocecal valve 
demonstrated a non-specific inflammation and 
induration of the wall with alternate foci of de- 
generation and regeneration of the mucosa. The 
process extended throughout the wall. The muscu- 
laris and subserosal tissues were edematous, and 
small groups of fibroblasts with accompanying 
collagen strands were seen in profusion. Giant cells 
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Fic. 4. Representative low power microscopic view of 


Fic. 5. Medium power microscopic view of an area 
within the ileocecal valve demonstrating Brunner-like 
glands and regional enteritis. 


and granulomatous areas were not evident in the 
wall, but were present in mesenteric nodes. 

The enlarged nodes contained no neoplastic tis- 
sue. They demonstrated reactive hyperplasia with 
foci of giant cells and epithelioid changes. Numer- 
ous pale pink masses of acellular material were 
distributed throughout the larger nodes. Metastatic 
carcinoma was found in several microscopic foci 
in the node remnants. Here the carcinoma resem- 
bled histologically the primary site in the ileum. 
The diagnoses were: (1) ileum, adenocarcinoma, 
with lymph node metastases; and (2) ileum, re- 
gional enteritis, multifocal. 


COMMENTS 


From the scarcity of reported cases it is not 
possible to determine whether adenocarcinoma 
of the small bowel bears any relationship to 
regional enteritis, other than that of chance 
alone. Crohn and Yarnis [2] have observed this 
occurrence in only one of 676 cases. Their case 
has not been reported in detail. Ginzburg et al. 
[3] describe a patient with long-standing re- 
gional enteritis in whom carcinoma developed 
in an area of jejunum adjacent to, but not 
involved in, the inflammatory process. Warren 
and Sommers [4] briefly mention an instance 
in which regional enteritis involved the distal 
small bowel and the proximal colon with the 
occurrence of carcinoma In an involved area of 
the colon. The case reported by Bersack, Howe 
and Rehak [5] was an unusual adenocarcinoma 
of the bowel, but although it appears likely that 
their patient may have had regional enteritis, 
this entity was not conclusively demonstrated. 

The significance of Brunner-type glands in 


the ileum is of interest. Kawel and Tesluk [6] 
correlated the presence of these glands with 
the incidence of postoperative recurrence. 
Their presence in this case and in the case 
reported by Bersack et al. raised the question 
of their association with carcinoma developing 
in regional enteritis. Feldman [7], in his study 
of tumors of Brunner’s glands, found a remarka- 
ble lack of neoplastic or malignant propensities 
in these structures. It therefore seems unlikely 
that their presence in these two cases would 
have been contributory to the formation of 
carcinoma. 

The carcinoma in this segment of bowel was 
unrecognized at surgery as the gross findings 
confirmed the clinical diagnosis of regional 
enteritis. Crohn and Yarnis [2] report a case of 
argentaflin tumor of the small bowel diagnosed 
preoperatively and at the time of surgery as 
regional ileitis, in which only the microscopic 
sections revealed tumor. Although these are un- 
usual cases, their occurrence has a definite 
bearing on the choice between resection and 
by-pass operations for regional enteritis. 

The case reported herein is the first in the 
available literature which has demonstrated 
the occurrence of adenocarcinoma in an area of 
small bowel involved in regional enteritis. The 
gradual merging of inflammatory and neoplas- 
tic elements, as well as the presence of metas- 
tases in regional lymph nodes leaves no doubt 
that this actually is such a case. The history 
of twenty-eight years of loose bowel movements 
is consistent with long-standing regional enteri- 
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tis. It is unlikely that adenocarcinoma had been 
present since the onset of the disease or even 
since its diagnosis in 1955. 


SUMMARY 


Although unusual, carcinoma of the small 
bowel does occur in areas involved in regional 
enteritis. Brunner-type glands, which probably 
occur in the ileum only in regional enteritis, 
were present in this case as well as in one pre- 
viously reported case. Whether these relation- 
ships are due to cause and effect, or to chance 
alone, has not been determined. 
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ONSIDERING the frequency with which the 
¥ abdomen is subjected to trauma, it Is re- 
markable that hernias of the abdominal wall 
due to direct injury are not more commonplace. 
A review of standard surgical texts and books 
dealing solely with the problem of hernia, as 
well as surgical periodicals over the past twenty 
years, provides little information concerning 
this condition. It may be of some interest, then, 
to describe an example of this type of hernia 
seen and successfully repaired at the United 
States Naval Hospital, Oakland. The lesion was 
not difficult to diagnose and the necessity for 
surgical repair was apparent. Hardaway and 
Connolly [1] have described a somewhat similar 
case, but theirs was complicated by rib, renal 
and splenic injuries, and the hernia did not 
become apparent until some time after trauma. 


CASE REPORT 


R. A., a two and a half year old white boy, was 
admitted to the hospital ninety minutes after 


Fic. 1. Illustrates the traumatic hernia of the abdominal 
wall. 
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Traumatic Hernia of the Abdominal Wall 


Compr. THEODORE H. WILSON, JR., M.C., U.S.N., Oakland, California 


having been struck by an automobile. He was at 
no time unconscious, and his chief complaint, 
aside from numerous contusions and abrasions, was 
of pain in the left upper quadrant of the abdomen. 
His mother noted abrasions in this area, and also a 
swelling. Examination on admission revealed a 
somewhat lethargic child with numerous signs of 
minor external injuries, including a shallow lJacera- 
tion of the scalp. There was an obvious swelling in 
the left upper quadrant of the abdomen laterally, 
which was reducible. The abdomen was otherwise 
not remarkable externally and there was no evi- 
dence of intra-abdominal injury. Admission labora- 
tory data were normal, and specifically there was 
no hematuria or evidence of blood loss. X-ray films 
of the skull showed no fractures, and films of the 
chest showed no injury to the ribs or Jungs. Films 
of the abdomen (Fig. 1) showed a soft tissue swell- 
ing in the lateral aspect of the left upper part of 
the abdomen, with what appeared to be colon 
directly beneath the skin. Gastric distention with 
air was noted. An intravenous pyelogram was 
normal. Because of the initial lethargy and evidence 
of an injury to the head, and also because of the 
presence of a dirty abrasion over the hernia, surgi- 
cal correction was postponed. 

Within the first day, the patient’s condition im- 
proved. He was able to resume a normal diet and 
activity while his abrasions were being cleaned fre- 
quently with pHisoHex.® On the sixth day after 
injury he was taken to the operating room and 
the hernia was explored. The peritoneum was 
found directly under the subcutaneous fat. When 
the hernial sac was opened, it was found to contain 
omentum and transverse colon which were ad- 
herent to each other and to the margins of the 
defect. Adhesions were freed and the viscera were 
returned to their normal location. The spleen was 
easily seen and was intact. The remainder of the 
abdominal exploration was normal. The margins 
of the three flat abdominal muscles were found 
rolled up onto the thorax superiorly and retracted 
to a lesser degree inferiorly. Each muscle edge was 
identified and freshened. The peritoneum, trans- 
versalis fascia and transversus abdominis muscle 
were closed in one layer with interrupted fine silk. 
The two oblique muscles were closed individually, 
with the external oblique muscle requiring reattach- 
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ment to the chest wall where some of its muscu- 
lar slips had torn away. The skin and subcutane- 
ous layer were then closed. Silk sutures were 
_used throughout. A stout anatomical repair was 
achieved. The patient was discharged on the ninth 
postoperative day. 


SUMMARY 
A case of traumatic abdominal hernia is 
presented. The hernia was caused by direct 
violence to the upper left quadrant of the ab- 
domen. All three of the flat abdominal muscles 


Traumatic Hernia of Abdominal Wall 


were torn. Hernias in several of the weak areas 
of the abdomen, flank and groins are not un- 
commonly associated with trauma, but very 
little has been written concerning the type of 
hernia presented herein, which suggests that 
it is not frequently encountered. 
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“Surgery before there were surgeons, back in the days of prehistoric man, 
was not limited, as might be assumed, to the repair of wounds received in accidents 
and battle. Ancient skulls have been found which were neatly trepanned, some- 
times more than once, as early as ten thousand years ago. Trepanation, in fact, 
seems to have had a special fascination for primitive people, for evidences of it 
have been found in different cultures and widely separated geographical locations, 
the earliest just north of Paris (thus making Paris the first surgical center of the 
world).”” (From: Youne, A. Scalpel: Men Who Made Surgery, p. 4. New York, 


1956. Random House.) 
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Foreign Bodies in the Stomach 


Lewis SAIKEN, M.D., Pawling, New York 


swallowing of foreign bodies 
is a phenomenon seen not infrequently 
in mentally ill persons, either with suicidal 
intent or for some other compulsive reason. 
Most small objects will readily pass through 
the intestinal tract to be recovered in the 
stool. Sharp pointed objects such as pins, 
needles or nails may penetrate through the 
wall of the intestine and, if not sealed off by 
omentum or peritoneum, result in a peritoneal 
abscess or generalized peritonitis. 

When these foreign objects remain in the 
stomach, it is often surprising to find that they 
“ause so few symptoms. A remarkable col- 
lection of foreign bodies have been known to 
remain in the stomach for months and even 
years while the patient continued to consume 
a normal diet [4]. Nausea and vomiting are 
only occasionally seen while hematemesis 
is rarely a symptom. Blood in the stool is more 
often the only sign present. One must conclude 
that the gastric mucosa is insensitive to foreign 
bodies, and that the symptoms which appear 
are usually due to complications such as 
pyloric obstruction, ulceration, hemorrhage or 
fistula. 

In reviewing the literature, one can find the 
majority of reports on bezoar, a solid ball of 
foreign bodies, either trichobezoar (hair) or 
phytobezoar (plant), or a combination of 
both (trichophytobezoar). Skapenker [70] re- 
ports finding a bezoar consisting of hair and 
nails. 

Wheeler [5,9] operated upon the same patient 
on three different occasions and recovered 1,332 
staples and tacks from his stomach. These 
had produced a large ulcer on the lesser 
curvature. Others [1:—3,6-8] have also reported 
recovering large numbers of foreign bodies by 
gastrotomy. 

This case is presented because of several 
unusual features. Some of the foreign bodies 
have remained in the stomach for at least 
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three years. There was a total of 393 objects 
lying in the stomach. Their combined weight 
was three pounds, seven ounces. They included 
seventy-eight spoon handles, several bolts 
and many nuts, screws, nails, hairpins, a 
religious medal with chain, many beads, 
sarrings, pins, pieces of glass and gravel. 


CASE REPORT 


E. W., a forty-three year old white woman, has 
been a patient at Harlem Valley State Hospital 
since 1937. She is 5 feet 5 inches in height and 
weighed 100 pounds in 1937. Her weight remained 
between go and 100 pounds during the past 
twenty-one years. At the time of operation her 
weight was 95 pounds. She was always a poor 
eater, even as a child. However, her past history 
reveals a remarkable absence of physical illnesses. 
In 1955 attendants noted that she had “‘removed 
some screws from a door,” but these were not 
found. In 1956 an attendant noted that “‘she had 
to be watched carefully to prevent her from picking 
objects from the floor and placing them in her 
mouth.” In March 1957, tarry stools were first 
noted but did not recur until May 1958. At this 
time examination of the abdomen revealed a hard 
irregular mass present in the left lower quadrant. 
X-ray films of the gastrointestinal tract showed 
a dense mass about 10 cm. in diameter, with 
several objects resembling spoons protruding at 
the periphery, lying in the stomach which was 
located in the lower left quadrant. The patient 
had offered no complaints, and had been able to 
retain liquid and solid food. The red blood count 
was 3,650,000 per cu. mm.; hemoglobin, 11.6 gm. 
per cent, white blood count, 7,600 per cu. mm. 

Gastrotomy was performed on June 20, 1958, 
through a left paramedian incision a little below 
the umbilicus. The stomach was lying just above 
the pelvic brim and was about three times its 
normal size. There were no peritoneal adhesions 
present. An incision was made in the anterior wall 
of the stomach, about 2 inches in length, and the 
contents were removed with the fingers and forceps. 
Figure 1 shows the objects removed. These were 
all lying in the fundus with the exception of one 
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spoon handle whicn was recovered from the 
pyloris. The pyloric sphincter admitted three 
fingers. The wall of the stomach was greatly thick- 
ened which was due mostly to the greatly enlarged 
mucosal rugae. The color of the mucosa, however, 
was normal. No ulcerations were seen. 

The stomach was closed with two layers of 
inverting sutures and the abdomen closed in 
layers. Postoperatively, convalescence was smooth 
and recovery was uneventful. 
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Perforating Wound of Two Chambers of the 
Heart, with Survival 


J. RicHarp Moore, M.D. AND EUGENE R. CELANO, M.p., Mobile, Alabama 


ANY cases of penetrating wounds of the 

heart with successful surgical repair have 
been reported in the recent literature. The 
present case is unusual in that it involved a 
through and through perforation through two 
chambers of the heart. Review of the current 
literature does not disclose any other such 
cases in which the patient survived. 


CASE REPORT 


On August 8, 1957, a thirty-three year old 
Negro man entered the Emergency Room of the 
County Hospital, Mobile, Alabama, with a gunshot 
wound of the left chest approximately 3 cm. 
below the left nipple. The injury had occurred 
shortly before admission. The patient was irra- 
tional and there was a strong alcoholic odor to 
his breath; the skin was cold and clammy. Blood 
pressure was 70/58 mm. Hg, pulse 110, and respira- 
tions 30. Breath sounds were decreased to the 
left side of the chest. A hematoma was noted 
with evidence of a fractured sixth rib in the mid- 
axillary line on the right side. There was no wound 
of exit. On examination of the heart, no murmurs 
were heard, sounds were decreased in intensity 
and there was a sinus tachycardia. The extremities 
had equal pulsations bilaterally and there was no 
venous distention. A presumptive diagnosis of 
gunshot wound of the heart was made, and the 
patient was given intravenous glucose while 
blood was obtained for typing and cross matching. 
The pericardium was aspirated through the left 
chest and 20 cc. of blood was removed from the 
pericardial cavity. The heart sounds improved 
somewhat and blood pressure rose to 90/60 
mm. Hg. While the operating room was being 
prepared a blood transfusion was begun through 
a No. 15 polyethylene catheter into the left 
saphenous vein. Portable chest x-ray showed 
cardiac enlargement with increased density of 
the entire right lung field with a metallic foreign 
body lying adjacent to the right sixth rib in the 
mid-axillary line. 

The patient was placed under general endo- 
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tracheal anesthesia and prepared for exploratory 
thoracotomy. This was approximately two hours 
after admission to the Emergency Room. Blood 
pressure at this time was 110/80 mm. Hg. 

With the patient in the supine position the 
right chest was opened rapidly through the sixth 
intercostal space from the mid-axillary line to the 
sternal border. Upon entering the pleural space 
approximately 1,500 cc. of blood was found in the 
right chest. Perforation was noted in the peri- 
cardium which was bleeding copiously. One finger 
was inserted through the pericardial opening and 
a perforation in the right atrium was discovered; 
tamponade was performed. The pericardial sac 
was opened transversely while this bleeding point 
was temporarily arrested. The sternum was tran- 
sected and the incision made through the left 
sixth intercostal space. The pericardial opening 
was extended transversely across the midline 
exposing the left side of the heart. An additional 
smaller perforation was found .5 cm. to the left 
of the anterior descending branch of the left 
coronary artery. This perforation was rapidly 
closed with interrupted sutures of No. 5-0 black 
silk, care being taken not to include the anterior 
descending branch of the left coronary artery. 
At this point the blood pressure dropped to zero and 
cardiac standstill occurred. Cardiac massage was 
initiated with one finger still occluding the opening 
in the right atrium. Sinus rhythm returned, how- 
ever, due to a marked hypotension. A Levophed® 
drip was started which rapidly produced a systolic 
pressure of over 100 mm. Hg. The perforation of 
the right atrium was closed with No. 3-0 black 
silk suture. During this suturing cardiac standstill 
occurred three more times; cardiac massage was 
performed and sinus rhythm returned. Following 
closure of both perforations the blood pressure 
began to rise and Levophed drip was discontinued. 
Three thousand cubic centimeters of blood was 
given during the operative procedure. Anesthesia 
was minimal with the Iungs being aerated almost 
entirely with oxygen. The pericardium was left 
open. The heart was slightly dilated with a sinus 
tachycardia of 110; blood pressure was 110/80 
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mm. Hg. The chest was closed with water trap 
suction draining the pleural space. The patient’s 
immediate postoperative condition was highly 
. satisfactory, and in the recovery room he responded 
rapidly and was able to answer questions within 
thirty minutes after leaving the operating room. 
The postoperative course was entirely unevent- 
ful except for temperature elevation ranging from 
98° to 1o1°F. for a nine-day period. The patient 
was treated with routine supportive care with 
prophylactic penicillin and tetracycline. Serial 
electrocardiograms revealed only pericarditis. No 
murmurs were heard at any time and he had a 
normal sinus rhythm. Serial chest films reveal 
pleural reaction and slight cardiac enlargement. 
The patient left the hospital on the sixteenth 
postoperative day apparently well. A communi- 
cation from him some three months later advised 
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that he had returned to full manual labor with 
no apparent disability. 

The bullet recovered from the right chest cavity 
at surgery was proved to be a 38 caliber. The pre- 
sumed course of the bullet was through the 
ventricular surface at the left of the interventricular 
septum with perforation of the right ventricle. 
The bullet apparently proceeded through the 
right tricuspid valve while it was open and emerged 
through the wall of the right atrium approxi- 
mately 1 cm. anterior to the level of the inferior 
vena cava. It is postulated that fatal hemorrhage 
did not occur immediately because of a tamponad- 
ing of the pericardial sac against the opening of the 
right atrium, and the ventricular opening bled 
very little because of the tangential path of the 
bullet through the heavy muscular fibers of the 
interventricular septum. 


i) 


“John of Arderne was a shrewd diagnostician as well as a capable surgeon. 
Time after time he warns his readers of the dangers of mistaking for simple 
ulceration what is really a cancer of the rectum. He called this condition a bubo, 
and wrote that it ‘is called bubo from an owl, because that bird Iurks in darkness.’ 
It was to be diagnosed by inserting a finger into the patient’s rectum and ex- 
ploring carefully. The cancer was painless at first, and of a ‘stony hardness,’ 
tending to hinder the passage of feces. After a time it would ulcerate and cause 
pain, and soon the patient would be driven to stool two or three times an hour, 
and his motions would be ‘ill-smelling and streaked with watery blood.’ He 
warned against confusing this with dysentery, and enumerated the signs and 
symptoms by which the two conditions might be distinguished.” (From: GRAHAM, 


H. Surgeons All, p. 121. New York, 1957. Philosophical Library, Inc.) 
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Perforated Duodenal Ulcer in a 2,100 Gram 
Female Infant, with Survival 


JouHn E. Lypay, m.p., Greensboro, North Carolina, MARGUERITE MARKARIAN, M.D., Philadelphia, 
Pennsylvania, AND JONATHAN E. Ruoaps, M.p., Philadelphia, Pennsylvania 


From the Pediatric and Surgical Services of the Hospital of 
the University of Pennsylvania and the Harrison Depart- 
ment of Surgical Research, Schools of Medicine, Univer- 
sity of Pennsylvania, Philadelphia, Pennsylvania. Pre- 
sented before the Philadelphia Academy of Surgery, 
January, 1957. 

UODENAL ulcer in the early newborn period 
D is rare and seldom suspected or diagnosed 
until hemorrhage or perforation occurs. Be- 
cause the symptoms of a perforated ulcer in a 
newborn child are so acute and atypical, a cor- 
rect diagnosis is frequently not made early and 
few of these patients ever receive surgical 
treatment. 

Up to 1941 there were reports of only five 
newborn children less than fourteen days old 
who were operated upon for a perforated gastric 
or duodenal ulcer; there was only one survival. 
This was reported after a six-year follow-up of 
a full term Negro male infant, weighing 7 
pounds, 1 ounce at birth [7]. Abdominal disten- 
tion and scrotal edema developed when the 
baby was twenty-nine and a half hours old and 
he was operated upon five hours later. A 
perforation of the anterosuperior surface of the 
first part of the duodenum was found. The next 
youngest survival up to 1941 was that of a 
three month old male infant with a perforated 
gastric ulcer [2]. 

The second reported case of survival of a 
newborn with a perforated duodenal ulcer was 
that of Lichtenstein et al. [3] in 1953. Their 
patient was a full term female infant who 
weighed 6 pounds, 1414 ounces at birth. She 
started vomiting the day after birth and at 
three days of life abdominal distention de- 
veloped and she vomited bile-stained material. 
At operation, on the fourth day of life, a pos- 
terior perforation of a duodenal ulcer was found 
and closed. The case was reported after a two- 
year follow-up. 
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The third report, by Moncrief [4] in 1954, was 
that of a Negro female infant weighing 5 pounds, 
10 ounces at birth. The patient had hemateme- 
sis and abdominal distention at forty-eight 
hours of age and went into shock. Operation 
was performed fifty-six hours after birth and 
the infant survived. The report was made after 
a one-year follow-up. 

In 1939 Thelander and Mathes [5] reported 
the case of a perforated duodenal ulcer in an 
infant operated upon at forty-two hours of age. 
This baby survived the operation but died ten 
days later of sepsis. We have not considered 
this a survival. 

From our review of the literature we believe 
that our patient is the fourth to have survived 
closure of a perforated duodenal ulcer in the 
sarly neonatal period, which we consider to be 
zero to fourteen days of life. Our patient is of 
additional interest since this case is the first 
reported in which a premature infant survived 
closure of a perforated duodenal ulcer. 


CASE REPORT 


C. R. (Hosp. No. 072602), a Negro female infant, 
was born at the Hospital of the University of 
Pennsylvania at 8:08 a.M., on October 21, 1955, 
to a thirty-one year old mother, this being her 
second successful pregnancy. The exact period 
of gestation was not firmly established as there 
had been only one visit to our prenatal clinic. 
The pregnancy had been uncomplicated and the 
mother was Rh positive. 

The delivery was spontaneous, the first stage of 
labor lasting fifteen hours and the second stage 
lasting five minutes. The mother received 200 mg. 
of Seconal® and 200 mg. of Demerol® during her 
labor and on the delivery table received nitrous 
oxide and oxygen to relieve her pains for about 
fifteen minutes. The amniotic fluid was meconium- 
stained. At birth, the baby was cyanotic and 
apneic for three minutes. Laryngoscopy and 
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Fic. 1. Left lateral x-ray film of patient C. R. in the decubitus position. 


aspiration were performed and positive pressure 
oxygen was used for resuscitation. Large amounts 
of meconium-stained fluid were aspirated from 
the respiratory tract. The birth weight was 
2,100 gm. (approximately 4 pounds, 10 ounces). 
The placenta was small and infarcted; it weighed 
420 gm. 

The infant was transferred to the premature 
nursery and placed in an Isolette® with oxygen. 
Physical examination was not remarkable and 
there was no respiratory distress. Aspiration 
pneumonia was considered a possibility. She was 
given 5 mg. of Synkavite® intramuscularly and 
penicillin and streptomycin were administered 
prophylactically. The following day she was 
started on oral feedings and tolerated them well. 
On the morning of the third day of life, sudden 
abdominal distention developed and she vomited 
once. She had passed three stools during the 
preceding night. On examination respirations were 
labored and breath sounds diminished. The 
abdomen was markedly distended and tympanitic, 
and edema and redness of the abdominal wall 
was noted. Peristalsis was absent. 

Aspiration of the stomach and an enema did 
not relieve the distention. With the enema, there 
were a few small flecks of red blood. The hemo- 
globin was 22.2 gm. per cent; red blood cells, 
5.1 million per cu. mm.; white blood cells, 4,800 per 
cu. mm., with 66 per cent neutrophils. X-rays 
showed much free air in the abdominal cavity 
and considerable gas in the alimentary canal 
from the stomach to the rectum. There were no 
air-fluid levels within the bowel. (Fig. 1.) 

Since it was evident that the patient had a 
ruptured viscus, she was prepared-for operation 
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and given cyclopropane-ether anesthesia. At 
laparotomy there was an evident diffuse peri- 
tonitis but little free fluid. Exploration further 
revealed much fibropurulent exudate in the right 
upper quadrant and a 4 mm. perforation on the 
anterior wall of the first portion of the duodenum. 
A specimen was taken for routine culture and 
antibiotic sensitivity study. The perforation was 
oversewn with No. 5-0 swaged chromic catgut and 
No. 6-0 black silk. A small Penrose drain was 
placed in the operative area for drainage. The 
blood loss was estimated to be about 20 cc., and 
this was replaced during the operation. The patient 
appeared to have withstood the procedure well. 

Postoperatively the nasogastric tube was placed 
on continuous suction and the patient was main- 
tained on intravenous fluids. Smear of the peri- 
toneal exudate showed gram-negative rods, so 
penicillin and chloramphenicol were given. The 
nasogastric tube was removed on the morning of 
the second day and oral low fat feedings were 
begun. 

On the third and fourth postoperative days 
the patient vomited red blood and had mild 
hematuria and slight bleeding from the wound, 
vagina and rectum. The hemoglobin fell to 15 gm. 
per cent. The coagulogram was normal except 
for a platelet count of 100,000 per cu. mm. and 
poor platelet function. Oral feedings were stopped 
and the patient was given two small transfusions 
of fresh blood in addition to plasma. Chloram- 
phenicol was discontinued and _ streptomycin 
added. The bleeding gradually subsided after a 
total of 127 cc. of fresh blood and 30 cc. of plasma 
were given. 

On the fifth postoperative day oral feedings were 
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again started and slowly advanced. From this 
point on her stools became normal and she began 
to improve slowly. By the time of her discharge 
on December 16, 1955, at the age of fifty-six days, 
her weight was 5 pounds, 6 ounces, the lowest 
recorded weight having been 4 pounds, 4 ounces 
on the seventh postoperative day. 

Follow-up on this patient revealed that she 
had attained the weight of 5 pounds, 8 ounces 
at two months of age. At six months of age she 
weighed 16 pounds, and at fifteen months of age 
25 pounds. At this time her height was 3114 inches. 
She was able to sit alone at five months, to walk 
alone at nine months, and began to make short 
sentences ac fifteen months. Her appetite had 
been good and there had been no vomiting. There 
were no known gastrointestinal complaints and 
her stools had been normal. 


COMMENTS 


In reviewing the literature it is evident that 
the occurrence of peptic ulceration of the 
stomach and duodenum in the newborn period 
is rare. However, later in infancy and childhood 
this appears to occur somewhat more fre- 
quently. Many of the reported cases have 
been those found at autopsy, and many 
have been so-called secondary ulcers or those 
associated with some other disease. Un- 
doubtedly, there have been additional cases 
which have never been reported. 

The ratio of duodenal to gastric ulcers 
would appear to be in the range of 2 or 3:1 in 
pediatric practice, but perforation seems to 
be more common in the gastric ulcers. Up 
until 1954 there were only about 375 cases of 
peptic ulcer in infancy and childhood reported 
in the literature [4]. Bonnaire et al. [6] re- 
ported two cases of duodenal ulcer in 4,000 
autopsies of infants and young children. 
Guthrie [7] found nine cases of peptic ulcer 
in children in 6,059 autopsies; all of these 
infants were under six months of age with 
the exception of one. In a series of 65,000 
hospital admissions McAleese and Steber [8] 
reported sixteen cases of peptic ulcer in 
patients operated upon between the ages of 
six weeks and fourteen years. Their only 
patient under one year of age, a six week old 
infant, had a perforated duodenal ulcer and 
died. Of their cases, three gastric and four 
duodenal ulcers occurred in patients who had 
associated diseases. There were a total of 
thirteen duodenal and three gastric ulcers 
in their series. At the Boston Children’s 
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Hospital [9] between 1930 and 1952 only one 
patient with perforated duodenal ulcer in the 
newborn period was operated upon, this being 
at the age of two days, and the infant did not 
survive. 

The first successful repair of a perforated 
gastric ulcer was reported in 1950 by Léger 
et al [ro]. Since then eleven more survivals of 
surgically treated gastric perforations have 
been reported in the newborn period, the 
twelfth case having been recorded by Abram- 
son and Folston [11] in 1957. 

Etiology. The etiology of perforation of 
the stomach and the duodenum in the newborn 
remains rather obscure. Perforation of the 
duodenum is usually the result of peptic 
ulceration. It has been postulated that local 
mucosal ulcerations may be caused by the 
asphyxia of difficult labor and the relative 
hyperacidity of the newborn period. Miller [72] 
found maximal acidity at twenty-four hours 
of age, this being equal to that of an adult, 
and noted that this decreased during the next 
nine days to lower levels. This may play a 
role in the destruction of the mucous mem- 
brane. Taylor [13,14] found that the empty 
stomach of infants secretes from 50 to 200 cc. 
of gastric juice in the course of a day. The 
pH varies between 1.7 and 4.4, averaging 2.6. 
A study of the pH of the gastric juice of new- 
born babies at this hospital carried out in 
1929 by Stokes, Tatnall and Rhoads [75], 
using the ninhydrin method, also revealed 
that pH values lower than 2.0 were frequent. 

Peptic ulceration is fairly frequent in 
association with intracranial disorders. Cushing 
[16] stated that trauma or new growths may 
produce an increase in vagal stimulation by 
paralysis of the antagonistic sympathetic inner- 
vation with resulting hypersecretion, hy- 
perchlorhydria and hypermotility, especially 
marked in the pyloric segment. Selye [17,78] 
has pointed out that ACTH appears to 
stimulate both the endocrine and exocrine 
activity of the gastric mucosa. Gray and 
associates [19] reported that ACTH stimulated 
the secretion of uropepsin, pepsin, hydro- 
chloric acid and the total volume of the gastric 
juices. Congenital defects in the muscular 
wall of the stomach, giving rise to perforations, 
were described by Herbut [20] in 1943. It is 
known that perforations may also occur with 
septicemia, overdistention of the stomach 
which interferes with circulation, and possibly 
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from abnormal pressure in the birth canal 
acting on a bowel filled with meconium or 
where there is a kink in the gastrointestinal 
tract. Vargas et al. [21] are among those who 
have reported gastric perforations with the 
use of nasogastric tubes, especially those 
made of polyethylene. 

Diagnosis and Treatment. Gastric or duo- 
denal ulcers are seldom diagnosed in the early 
neonatal period until bleeding and/or per- 
foration occur. The symptoms are sudden 
and acute, without prior warning. Vomiting 
or regurgitation may occur and blood may be 
present in the vomitus and/or stool. Often 
the first symptom is sudden abdominal dis- 
tention, and liver dullness may be obliterated. 
The infant may show signs of respiratory 
distress because of compression of the thorax 
by the distended abdomen. X-ray examination 
with an upright film will show free air in the 
peritoneal cavity if a perforation is present. 
Edema of the abdominal wall may be an early 
sign of intra-abdominal catastrophe. It is 
important that we become more aware of this 
problem and act with rapidity so that the 
diagnosis can be made early. 

So far as we know, perforation in the new- 
born infant has been uniformly fatal unless 
it has been closed surgically. Dehydration, 
hemorrhage and shock must be combated 
vigorously yet accurately. Operation must be 
undertaken promptly and, we believe, should 
be reduced to the minimum effective procedure. 
The site of perforation is found and closed with- 
out excision of the ulcer. A single layer of 
sutures may be placed through the margins of 
the defect for closure and the area inverted with 
a second layer of non-absorbable sutures placed 
in a transverse line. Omentum may be used 
to assist in the closure. 


SUMMARY 


A case of perforation of a duodenal ulcer 
in a 2,100 gm., three day old female infant is 
reported. The child survived and appeared 
to be developing normally when last seen. We 
believe this to be the first case occurring in an 
infant in the premature weight range who re- 
covered. The literature on duodenal and gastric 
ulcer in the neonatal period is reviewed. 


Perforated Duodenal Ulcer in an Infant 


6. 
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Gas Gangrene of the Infrapatellar Bursa 


CHARLES SouTH, M.p., Albany, Oregon 


From the Surgery Service, Veterans Administration 


Hospital, Portland, Oregon. 
HE incidence of the serious and often fatal 

infections produced by the Bacillus welchit 
is fortunately on the decline. With better 
understanding of the immediate and_ sub- 
sequent effects of severe trauma upon tissue, 
and with more prompt and efficient manage- 
ment of injury, this decline should continue. 

However, massive trauma is not always a 
factor in the development of these infections. 
The case reported herein is an example of a 
B. welchii infection of the infrapatellar bursa 
following attempted needle aspirations of this 
bursa. In this unusual instance a localized 
B. welchii infection developed in a thick-walled 
bursa; ordinarily such infections involve muscle 
masses with rapid extension along fascial 
planes. 


Fic. 1. Roentgenogram of knee 
swelling containing gas. 


showing soft tissue 
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CASE REPORT 


W. M., a sixty-one year old white carpenter, 
entered the Veterans Administration Hospital, 
Portland, Oregon, on January 17, 1956, complain- 
ing of a red, painful swelling below the left knee 
of three days’ duration associated with fever, chills 
and malaise. He had had bilateral chronic infra- 
patellar bursitis for eight years. Because of recent 
tenderness in the left knee he consulted a physician 
who attempted needle aspiration of the bursa in 
three different sites. These yielding no aspirate, a 
small stab wound was made into the mass but 
only a small quantity of “sawdust-like” material 
was obtained. Twenty four hours later the patient 
noted the rapid onset of heat, redness, tenderness 
and acute pain in the bursa. These symptoms were 
associated with marked nausea, loss of appetite, 
fever, chills and malaise, all of which progressed 
rapidly until his admission to the hospital three 
days later. 

Examination disclosed a well developed, well 
nourished, sixty-one year old white man who was 
acutely ill, pale and diaphoretic. Marked appre- 
hension and agitation were noted but the patient 
was oriented and cooperative. Blood pressure was 
148/64 mm. Hg, pulse was 96, and temperature 
was 39.8°c. The general examination was unre- 
markable except for acute dehydration. In the 
left infrapatellar area there was a 15 by 20 by 
10 cm., hot, tense, moderately fluctuant, acutely 
tender mass. There was no crepitation. The over- 
lying skin was red and tense. No lymphangitis 
or significant lymphadenopathy was present. The 
knee joint appeared to be uninvolved but its 
motion was limited by acute pain. 

The hemogram disclosed 14.5 gm. per cent of 
hemoglobin and the hematocrit was 45 per cent. 
The white blood cell count was 10,600 per cu. mm., 
with 69 polymorphonuclear cells and 6 band cells, 
24 lymphocytes and 1 monocyte. A radiograph 
of the knee disclosed a large, thick-walled, infra- 
patellar soft tissue swelling containing gas. There 
was no evident involvement of the knee joint. 
(Fig. 1.) 

Aspiration of the left infrapatellar bursa yielded 
2 cc. of seropurulent fluid and 20 cc. of slightly 
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Gas Gangrene of Infrapatellar Bursa 


Fic. 2. Photograph of wound on third postoperative day showing wide extent 


of débridement and drainage. 


malodorous gas under pressure. A direct smear 
of the aspirated fluid disclosed many large gram- 
positive rods consistent with B. welchii. 

Three hours after admission the patient was 
taken to the operating room where under spinal 
anesthetic the left infrapatellar bursa was widely 
incised through a long curved, medial parapatellar 
incision. The wall of the bursa consisted of dense 
scar tissue and varied from 6 to 15 mm. in thick- 
ness. Inside the bursa there was a large quantity 
of partly organized hematoma and amorphous 
debris. There was no free fluid, no gas and no 
frank pus. Although there were multiple loculations 
the infection was confined to the bursa, and there 
was no evidence of involvement of the knee joint. 
The entire bursa was meticulously débrided, and 
all loculations and non-viable tissue were excised. 
The wound was copiously irrigated with normal 
saline solution and it was left widely open for 
drainage. A loose iodoform gauze dressing was 
applied. A molded posterior plaster splint was 
applied to immobilize the knee. 

Postoperatively the patient was given 4 vials 
of polyvalent gas gangrene antitoxin and 3,000 units 
of tetanus antitoxin, 2 gm. of streptomycin daily, 
8 gm. of sulfisoxazole daily and 3,000,000 units of 
aqueous penicillin daily. Dressings were changed 
using a strict contamination and isolation technic. 
An anemia of 10.8 gm. per cent of hemoglobin on 
the second postoperative day was readily cor- 
rected with whole blood transfusions. The tem- 
perature dropped sharply postoperatively and 
by the third postoperative day the patient was 
afebrile, with no significant fever thereafter. 
(Fig. 2.) Motion of the knee joint soon returned 
to normal. 


Bacteriological studies disclosed a pure culture 
of B. welchii sensitive to chloramphenicol, tetra- 
cycline, Terramycin,® penicillin and erythromycin. 
Microscopic studies on the surgical specimen dis- 
closed an organizing thrombus and dense strips 
of collagenous connective tissue with widespread 
areas of acute inflammatory cells and necrotic 
debris. 

The wound remained clean, and on the four- 
teenth postoperative day secondary closure with 
No. 28 stainless steel sutures was performed. The 
knee joint was at no time involved and its motion 
and function returned rapidly to normal. 

The patient was seen on March 6, 1956. The 
wound had healed well and there was no infection. 
The patient was asymptomatic and he felt that 
he could return to work. On April 30, 1958, he had 
normal function and motion of the knee, with no 
pain, and had been working regularly. 


COMMENTS 


To our knowledge this is the only reported 
case in the American literature of a primary 
B. welchii infection in a bursa. In 1946 Lovell 
reported on a B. welchii knee joint infection 
secondary to a shell fragment Injury success- 
fully treated by through and through drain- 
age [14]. Infections secondary to amputations 
[4,6,9], compound fractures [4,14,15], massive 
soft tissue trauma [4,6,15,16] and hypodermic 
injections [5,6,8] are well known. In 1939 
Harney reported on eighty-six cases of gas 
gangrene infection following therapeutic in- 
jections; seventy-six patients died, giving an 88 
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per cent mortality rate [8]. Of these eighty-six 
patients, thirty had had injections of caffeine or 
Adrenalin,® substances causing local ischemia. 

The B. welchii and others of the clostridia 
are ubiquitous organisms, having been found 
repeatedly in hair, clothing, the  gastro- 
intestinal and genitourinary tracts, on the 
skin and in the mouth of the newborn. Lowry 
and Curtis state that 50 to 60 per cent of open 
wounds may be contaminated with clostridia 
[15], and Altemeier and Gibbs report that 
cultures of 39 per cent of accidental civilian 
wounds will grow gas gangrene bacillus [2]. 

The common denominator for gas gangrene 
infection is traumatized or devitalized tissue 
with an impaired blood supply. Potentiating 
factors are: delay in surgical care following 
injury, tightly closed wounds, wounds about 
the thighs and buttocks (inferring fecal con- 
tamination), woolen clothing contamination, 
and the well known manured soil contamina- 
tion. It must be emphasized that these factors 
may exist in the absence of massive trauma, 
so that the latter is not essential in the develop- 
ment of this serious infection. 

The circumstances of the case reported 
herein present an ideal condition for B. welchii 
infection. A substrate of chronic inflammatory 
tissue with effusion in a bursa heavily en- 
capsulated by dense fibrous tissue is certainly 
conducive to anaerobic growth. The blood 
supply across a thick scar as in chronic bursitis 
is significantly compromised. It must be 
assumed that either the needle aspirations or 
stab wound was the factor inoculating the 
medium. A carpenter living and working in 
rural areas is more liable to harbor B. welchii 
on the clothes and skin of the lower extremi- 
ties. The time interval of twenty-four hours 
prior to onset of signs and symptoms was less 
than that generally reported, but the massive 
infection became manifest rapidly and dra- 
matically. Although a serious infection was evi- 
dent, B. welchii infection was not suspected until 
aspiration of the bursa. At this time the 20 cc. 
of gas, evidently under pressure, spontaneously 
filled the syringe. A direct smear of the as- 
pirated fluid was taken and its results used to 
confirm the diagnosis. 

Less than three hours following hospital 
admission the patient was taken to surgery. 
The fundamental surgical principles achieved 
were meticulous débridement, both by ex- 
cision and irrigation, and wide drainage without 
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any attempt at closure of the wound. There 
was no evidence of extension of the infection 
beyond the thick-walled bursa. Postopera- 
tively, no consideration of definitive closure 
of the wound was made until the wound was 
clean and a healthy granulation bed had 
developed. 

The potential hazards of minor procedures 
must be recognized. Joints and bursae are 
particularly susceptible to infection, which in 
these areas may be seriously disabling. Aspira- 
tion of joints and bursae and similar procedures 
should be performed only after shaving of the 
area and meticulous preparation of the skin 
for surgery. We routinely use a five-minute 
pHisoHex® scrub with a 1:1000 aqueous 
Zephiran® rinse. Gloves are worn and the 
area is draped with sterile towels as for a 
major surgical procedure. 

Skin preparation with the usual 70 per cent 
alcohol sponge is believed to be adequate for 
hypodermic injections. However, injection of 
vasopressors demands more meticulous skin 
cleansing due to greater ischemia at the site 
of injection. In a series of B. welchii injections 
in guinea pigs, Cooper noted increasing in- 
cidence of gas gangrene infection with Adren- 
alin in dilution even as high as 1:32,000 at 
the site of tnoculation [5]. Injection sites in 
the buttocks should be particularly cleansed 
due to increased fecal contamination. Intra- 
muscular injections are more hazardous as 
the organism thrives by its saccharolytic 
rather than proteolytic properties [20]. How- 
ever, this may be offset by the relatively greater 
blood supply in muscle tissue. 

The suspicion of B. welchit infection must 
initiate emergency diagnostic and therapeutic 
measures. The rapid progress of the disease 
does not allow procrastination, and one is 
never justified in awaiting bacterial cultures 
to conclude his diagnosis. 

In this case the presence of a hot, exquisitely 
tender mass below the knee of an acutely ill 
and apprehensive patient suggested a serious 
infection; the roentgenogram and results of 
needle aspiration suggested gas gangrene 
infection, and the demonstration of large 
gram-positive rods consistent with B. welchii 
confirmed the diagnosis. 

It must be emphasized that early, extensive, 
meticulous and thorough surgical débride- 
ment and wide drainage are the most effective 
factors in therapy. Antibiotics, antiserum 
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and whole blood transfusions are nonetheless 
important adjuncts. Daily examination and 
care of the wound are all-important, as inter- 


‘mittent débridement may be necessary. The 


importance of correcting the anemia cannot be 
overemphasized. Strict isolation technic must 
be maintained, and contaminated linen and 
instruments appropriately sterilized. 


SUMMARY 


A case of gas gangrene infection of the 
infrapatellar bursa following needle and stab 
wound aspiration is reported. Satisfactory 
recovery followed surgical débridement and 
drainage of the bursa. 

The salient features of gas gangrene infec- 
tion of a bursa are described. 

The hazards of gas gangrene infections 
following minor procedures are shown, and a 
technic to prevent such infections is described. 

Methods of early diagnosis are outlined. 
Definitive therapy must be instituted before 
results of bacterial cultures are received. 
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Resection of the Intrathoracic Trachea 


in a Case of Tracheal "Tumor 


C. F. SPARGER, M.D., Staten Island, New York, V. B. PoLiey, M.p., Oneonta, New York, AND 
J. D. LANE, M.p., Seattle, Washington 


From the U. S. Public Health Service Hospital, Staten 
Island, New York. 

ESPITE the fact that tremendous strides 

have been made in the field of anesthesiol- 
ogy and in surgical technic, resection of the 
intrathoracic trachea still remains an enigma 
to the surgeon. The fact that malignant tumors 
of the trachea are rare would seem to justify 
the presentation of a single case. This rarity, 
however, has provided little encouragement 
for the surgeon to strike at this difficult prob- 
lem. These difficulties readily come to mind 
when one considers various points peculiar to 
surgery of the intrathoracic trachea [1]. These 


are: (1) maintaining an airway, (2) failure of 


the trachea to reconstruct itself [2], and (3) 
difficulty in by-passing the trachea [3]. 

The endotracheal tube has done much toward 
maintaining an airway and, in a sense, by- 
passing the trachea while this major expressway 
of respiratory gases is being operated upon. 
From a practical standpoint, however, this 
tube can be used for only a relatively short 
time. One procedure that will circumvent the 
three difficulties stressed for an indefinite time 
is the procedure to be discussed herein, namely, 
transsternal intrathoracic tracheostomy. 

The problems peculiar to surgery of the 
intrathoracic trachea have stimulated work by 
a number of investigators in the past. Kuester 
first repaired a stricture of the trachea in 1884 
[4]. However, little work has been done in the 
last three decades toward development of a 
satisfactory prosthesis. 

Based on recent investigations, complete 
lacerations of the trachea can be repaired by 
direct reanastomosis [5—7]; small tracheal de- 
fects can be repaired with viable pedicle flaps 
[8], pieces of pleura, implants of costal cartilage 
[9],* Gelfoam® [10] or fascia [17], with regenera- 

* Discussion of Daniel’s paper by Dr. John H. Gibbon. 
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tion of ciliated columnar epithelium. Small 
tracheal defects can be repaired with split- 
thickness skin grafts [12], and small circumfer- 
ential defects in the trachea can be temporarily 
repaired with Vitallium,® lucite and stainless 
steel tubes [4], and sometimes polyethylene 
tubes [7]. More lasting repairs have been accom- 
plished with wire-reinforced dermal grafts [13], 
or with wire meshes [3,14] or wire coils covered 
with host tissue [3]. At least one investigator 
reported an attempt in dogs of reconstruction 
of a scaffold of cartilaginous tissue about stain- 
less steel tubes [9]. In only a few laboratory 
animals [g], and in no patient, has this scaffold- 
ing effect been adequate. 

Success has also been reported in preserving 
lung tissue by resecting stenotic portions of the 


tracheobronchial tree with reanastomosis [13, 


15-18] or various plastic procedures [17,78]. 
Grafts from one main stem bronchus with 
sacrifice of one lung can be used successfully 
to cover defects in the trachea [18]. 

The undesirable feature of this method is 
apparent since the patient must lose a func- 
tioning lung to cover this tracheal defect. Al- 
though many of the other procedures are 
adequate when a small tracheal defect is pres- 
ent, they are severely limited when a large 
segment of the trachea Is to be reconstructed. 

The following patient was operated upon 
with a thorough knowledge of previous con- 
tributors in this field, and an understanding of 
the problems of the other surgeons who have 
operated upon these intrathoracic tracheal 
defects. 


CASE REPORT 


E. R. V., a thirty-three year old American man 
of Puerto Rican extraction, was admitted on 
October 11, 1956, for investigation of back com- 
plaints. There were no chronic respiratory com- 
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Resection of Intrathoracic Trachea for Tracheal Tumor 


Fic. 1. Tomogram revealing tracheal tumor (outline 
shown by arrow). 


plaints, although on admission he did have rhinor- 
rhea and a minimally productive cough. He gave a 
history of smoking half a package of cigarettes 
per day. 

Physical examination revealed no significant 
findings referable to the chest. However, he con- 
tinued to have symptoms of a mild upper respira- 
tory infection, and on November 26 he had a bout 
of gross hemoptysis. Although an emergency chest 
film was negative, he again had an episode of 
hemoptysis on December 10, and _ expiratory 
wheezes could be heard. Tomograms disclosed a 
tracheal tumor with a polypoid, irregular edge. 
(Fig. 1.) A bronchogram was performed on Decem- 
ber 13, and the stenosing lesion of the trachea was 
again visualized. (Fig. 2.) At the seventh cervical 
vertebra the trachea was 17 mm. in diameter, but 
at the clavicle its diameter measured only 5 mm. 

Bronchoscopy was performed on December 20, 
and a friable polypoid lesion, which bled on contact, 
was noted on the left side of the distal portion of 
the trachea. A biopsy was taken and paraffin sec- 
tions were diagnosed as an undifferentiated car- 
cinoma of the trachea. The bronchial washings 
were positive for malignant cells of the “oat” cell 
variety. On December 30 a slight ‘“‘brassiness” 
developed on deep breathing. An increased sense of 
vibration was noted on palpation over the lower 
part of the cervical trachea. Because of increased 
respiratory distress it was felt necessary to place 
an emergency tracheostomy set at the patient’s 
bedside so that if airway obstruction increased, the 
tracheostomy tube might be guided past the friable 
tumor. Fortunately, no such emergency developed. 
Surgical removal was undertaken on December 31. 
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Fic. 2. At tracheobronchography a tumor projecting 
from the left wall of the trachea was visualized (outline 
shown by arrow). 


To avoid laryngeal spasm and to reduce the 
chance of a reaction in an already burdened patient, 
topical xylocaine ointment and solution were used 
prior to Pentothal® induction and insertion of the 
endotracheal tube. This tube was passed without 
significant difficulty. A ““T” skin incision was made 
and the sternum split to expose the mediastinum. 
The lesion in the trachea was identified as a tumor 
mass which extended outside the trachea to the 
inferior pole of the left lateral lobe of the thyroid. 

Since no involved lymph glands were found the 
trachea was opened and the intratracheal infiltra- 
tion was noted to extend within 3 cm. of the larynx 
and to within 4 cm. of the carina. Resection of the 
trachea was then performed from the level of the 
cricoid cartilage to 2.5 cm. above the carina. 
(Fig. 3.) The superior end of the trachea was closed 
and the inferior end was sutured to an 8 cm. nylon 
tube, 2.5 cm. in diameter, reinforced with a circular 
stainless steel wire (Fig. 4) and covered by a split- 
thickness skin graft with the epidermis directed 
toward the lumen. The prosthesis was then brought 
out through the suprasternal notch. The skin of 
the neck was sutured to the graft-covered prosthesis 
and a rubber drain was placed in the soft tissues 
of the neck. The endotracheal tube was redirected 
prior to suturing of the prosthesis to the trachea. 
A simple plastic endotracheal tube without an 
inflatable cuff was left in place at the end of the 
procedure. 

A postoperative chest film confirmed the sus- 
picion of a pneumothorax and a No. 20 F catheter 
was inserted into the left second intercostal space. 
The primary postoperative problem, however, was 
the lack of movement of bronchial secretions past 
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Fic. 3. Resected section of trachea showing the un- 
differentiated carcinoma. 


the prosthesis. Repeated aspirations through the 
endotracheal tube, with frequent changes of the 
tube, were required to remove these secretions. 

The patient complained bitterly of pain in the 
posterior region of the neck. Typical of patients 
with mediastinitis, as has been noted by Seybold 
et al. [19], he tended to hold his head rigidly motion- 
less. He raised his head from a pillow with great 
care, usually with his own hand placed on the 
occiput for support in order to prevent motion of 
the cervical part of the spinal column during the 
change of position. 


Fic. 5. Despite resection of the sternum and medial 
ends of the clavicle no great deformity of the chest 
resulted, as noted here. 
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Fic. 4. Prosthesis of nylon plastic tube reinforced with 
a circular stainless steel wire. 


On his eighth postoperative day his temperature 
spiked, and he became suicidal. Subsequently, he 
was given promazine. An x-ray the following day 
revealed pneumonitis at the left base and the pa- 
tient displayed marked increase of serous and 
purulent material in the tracheobronchial tree. It 
was believed that most of this material originated 
in the mediastinum and entered the trachea through 


Fic. 6. Close-up view of the opening to the skin-lined 
fistula between the chest wall and the remaining stump 
of trachea. 
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the prosthesis. Rhonchi and rales were heard 
throughout both lung fields. 

Postural drainage and more frequent changes of 
the endotracheal tube were effective in causing the 
rhonchi to disappear. With the addition of Achro- 
mycin® therapy, his secretions subsided and the 
temperature returned to normal. A long No. 6 
tracheostomy tube was inserted on the twenty- 
third postoperative day. It was believed that this 
extended beyond the anastomosis since when first 
inserted it caused the patient to cough. This was 
verified by subsequent roentgenograms. Considera- 
tion was given at this point to x-ray radiation, 
inasmuch as the tissue report revealed some unsus- 
pected extension of the lesion to the paratracheal 
lymph nodes. It was decided to radiate the area 
slowly because of fear of slough of the graft proper 
or at the ends of the prosthesis. However, x-ray 
therapy was not used because of the necessity of 
subsequent surgery. 

On the forty-third postoperative day the tra- 
cheostomy tube became ineffective and it was 
impossible to pass the endotracheal tube. The 
patient displayed difficulty in breathing for the 
short time the tracheostomy tube was removed. It 
was believed that possibly the wire had cut through 
the nylon prosthesis. Eventually a plastic endo- 
tracheal tube was passed. 

Again, on the forty-ninth postoperative day 
difficulty was had in passing the tracheostomy tube 
and a No. 26 endotracheal tube was inserted over 
a metal cannula to obtain a patent airway. 

In view of these factors, on the fifty-second 
postoperative day, the old sternal incision was 
reopened. The mediastinal structures were freed 
with considerable difficulty. Considerable frag- 
mentation of the nylon prosthesis had taken place 
near the skin and the supporting wire had pene- 
trated into the lumen of the prosthesis. The nylon 
prosthesis and wire were removed. There was no 
evidence of recurrence of the malignancy. The stump 
of the trachea was mobilized within 5 cm. of the 
skin surface. In order to make a cutaneous anasto- 
mosis to the trachea, the distal third of the clavicle 
and the upper third of the sternum were removed. 
This allowed the skin edges, which were elevated 
on both sides of the neck, to fall in in such a manner 
that they could be sutured to the open end of the 
trachea without tension. Following this the chest 
was slightly funnel-shaped, but the anastomosis to 
the trachea functioned well. (Figs. 5 and 6.) A 
No. 9 tracheostomy tube was inserted. The patient 
had no significant difficulty postoperatively, al- 
though granulation tissue forming within the skin- 
lined tube required the use of a tracheostomy tube 
for several weeks. The last roentgenogram, taken 
on April 11, 1957, prior to his leaving the Thoracic 
Surgery Service, failed to show any evidence of 
hilar involvement or other evidence of metastasis. 
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Fic. 7. Posteroanterior x-ray film of the chest, taken on 
patient’s final return to hospital, revealing marked 
hilar adenopathy. 


The patient returned from Puerto Rico and was 
rehospitalized on September 14, 1957. He had had 
progressive dyspnea with some hemoptysis. X-ray 
revealed a marked widening of the mid- and upper 
mediastinum. (Fig. 7.) This widening was believed 
to be due to extension of residual neoplasm. At 
bronchoscopy on September 16, an extrinsic mass 
was noted pressing against the tracheocutaneous 
tract and against the left main stem bronchus. On 
September 17, deep x-ray therapy was started and 
an airway was maintained by means of an endo- 
tracheal tube. However, on September 25 the 
patient sustained a spontaneous massive hemor- 
rhage into the tracheocutaneous tract and died. At 
autopsy the bleeding site was noted to be the 
innominate artery at a point where the skin was 
approximated to the adventitia of the artery with 
tumor invading from the margin. 


COMMENTS 


Some of the essential qualifications of intra- 
thoracic tracheal prostheses, as described by 
Belsey are: (1) lateral rigidity, (2) longitudinal 
elasticity, (3) adequate lumen, (4) airtight 
tube, (5) eventual possession of an uninter- 
rupted lining of ciliated columnar epithelium. 
We believe a sixth qualification should be that 
the prosthesis must lack erosive properties. 
These points may be related to our case as 
follows: 
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1. In this case initially the lateral rigidity 
of the prosthesis was adequate, but occasionally 
on deep inspiration there was a tendency to 
close the cutaneous opening. It is believed, 
however, that this was primarily due to lack 
of healing and incorporation of the prosthesis 
with fibrous tissue, and hence not a significant 
problem since it was protected against initially 
by an endotracheal tube and later by a tra- 
cheostomy tube. 

2. The longitudinal elasticity was considered 
adequate In this case. 

3. The lumen was adequate early. In fact, 
there was no problem until the wire cut through 
the prosthesis. 

4. It was believed initially that the tube was 
not airtight, and this may have been at least a 
partial cause of the left pneumothorax. Indeed, 
it was reasoned that some of the serous drainage 
within the trachea probably seeped into the 
trachea through the prosthesis. 

5. The erosive properties of the wire have 
been discussed. 

6. Since the prosthesis remained in place for 
fifty-two days the epidermis possibly had time 
to change into a ciliated columnar epithelium 
but probably failed to do so because of the 
extreme length of the tube, except perhaps at 
the margin of the anastomosis. This was not 
proved, however. Consequently, the aspiration 
of secretion and frequent changes of the endo- 
tracheal tube were substituted for the normal 
“ciliary escalator” for the bronchial secretions. 


CONCLUSIONS 


Although it would seem that the wire-rein- 
forced prosthesis, per se, is satisfactory for 
bridging long tracheal defects for a short period, 
it, like other prostheses, is unsatisfactory for a 
long period of time. Nevertheless, some prac- 
tical conclusions can be drawn from this case: 

1. Fortunately, the wire cut through into the 
lumen rather than into the neighboring large 
vessels. Other authors have reported fatal 
hemorrhages from wire or wire mesh cutting 
into such vessels. Indeed, the question of 
whether wire incorporated into dermal grafts 
may not eventually erode into the “tracheal” 
lumen or into a vessel must be answered. 

2. As had been noted by other men, an open- 
ing into a prosthesis through which an aspirat- 
ing tube can be passed is essential to the re- 
moval of secretions. This is especially true when 
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both ends of the tracheal prosthesis are buried 
beneath the skin. 

3. We did not find that the free flow of air 
moved the mucus sufficiently, as have some 
workers [20]. However, unlike polyethylene, 
open mesh nylon is wettable. 

4. An endotracheal tube placed from a 
cutaneous opening to the normal trachea lessens 
the trauma to the prosthetic wall by the aspirat- 
ing catheter, and by frequent change improves 
the chances of removing crusts and secretions. 

5. Postural drainage is a tremendous adjunct 
in a case such as this. 

6. By removing part of the sternum, a trans- 
sternal intrathoracic tracheotomy may _ be 
effected even when the remaining trachea is 
very short. In this case the tracheal stump 
proximal to the carina was 2.5 cm. in length. 
This probably approaches the minimum that 
could be used successfully. 

7. When one uses a transsternal tracheos- 
tomy, the patient may be maintained, with the 
exception of loss of voice, as any patient under- 
going simple tracheostomy or laryngectomy. 

8. The surgeon may take a less hurried 
course in the construction of a satisfactory 
permanent prosthesis when a_ transsternal 
tracheostomy is employed initially. 

9g. With such a tracheostomy, radiation will 
not be hampered by the fear of destroying the 
graft or line of anastomosis of the trachea to 
the prosthesis. 

10. It is conceded that the nylon prosthesis, 
to be satisfactory, must be quickly incorporated 
with fibrous tissue. This probably will require 
fascia or a dermal graft without epidermis. 

11. Although it is recognized that the trans- 
sternal intrathoracic tracheostomy is a rela- 
tively radical procedure, its use appears sound 
and its primary use is recommended. This 
patient not only had a benign postoperative 
course following the second procedure but also 
lived for four months after initial surgery with 
no apparent metastases or pulmonary prob- 
lems; his death occurred nine months and 
twenty-five days after the initial surgery. Many 
other patients operated upon for similar lesions 
died at the time of surgery or shortly thereafter. 

In conclusion, much work needs to be done 
relative to the development of satisfactory 
tracheal prostheses if we are to keep patients 
with intrathoracic tracheal tumors from con- 
sidering doctors and hospitals as simply, “toll 
bridges to eternity.” 
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Pleural Mesotheliomas 


K. STEPHANOPOULOS, M.D. AND H. C. CaTsaras, M.D., Athens, Greece 


RIMARY neoplasms involving the pleura 
Fase rare as opposed to metastatic disease 
of the pleura which is seen quite commonly. 
Classification of these tumors is difficult since 
there is no general agreement as to the histo- 
genesis. There is an ever increasing number of 
pathologists who classify these tumors as 
mesotheliomas inasmuch as they believe the 
origin to be from the pleural endothelium 
[1-4]. Other investigators [5] contend that the 
tumors arise from the endothelial lining of the 
pleural lymphatics, while still others [6,7] 
believe that they arise from aberrant rests of 
pulmonary epithelium involving the pleura. 
In 1929 Phocas [8] described four cases of 
diffuse primary pleural neoplasm. He em- 
phasized the polymorphic appearance and 
suggested the term “endothelioma” inasmuch 
as he believed the tumors to arise from the 
serous endothelium. 

The microscopic appearance of these tumors 
is that of a tangled network of fibrous tissue 
which shows variable degrees of cellularity. 
Abundant reticulin is present and _ these 
tumors may often be confused with fibro- 
sarcoma or neurofibrosarcoma. 

Grossly, the tumor is firm and grayish white 
to grayish pink. Formerly it was believed that 
these tumors were diffuse until Klemperer [7] 
and others [3,9-11] discovered that a localized 
form of the tumors also existed. The diffuse 
mesothelioma produces progressive thickening 
of the pleura and subsequent infiltration of 
neighboring structures such as lungs, dia- 
phragm and chest wall. There is no tendency to 
metastasize; however, the development of 
pleural effusion is a common finding. The 
localized mesothelioma presents as a pedun- 
culated tumor arising from the visceral or 
parietal pleura and protruding into the pleural 
cavity. It is very slow growing and may reach 
very large proportions before being recognized. 
Histologically, the localized tumor has the 


American Journal of Surgery, Volume 97, March, 1959 


characteristics of a fibroma or fibrosarcoma, 
whereas in the diffuse type the epithelial ele- 
ments predominate. 

Clinically, the diffuse mesothelioma arouses 
suspicion by way of the gradual development 
of a profuse pleural effusion and accompanying 
ever increasing dyspnea whereas the localized 
mesotheliomas, although they remain asymp- 
tomatic for a long period of time, eventually 
attract attention by symptoms due to pressure 
on surrounding structures. Not infrequently 
the localized mesothelioma gives rise to 
arthritic manifestations such as arthralgia, 
stiffness and swelling of joints. Occasionally 
one notes clubbing of the fingers [9, ro]. 

Radiologically, the localized tumors are 
usually discretely outlined, the parietal surface 
being relatively flatter than the visceral side. 
Occasionally it may be interpreted as a 
localized pleural effusion. The occasional slight 
alteration of the outline of the mass as seen on 
inspiration and expiration phases through the 
fluoroscope is thought to be due to rotation of 
the tumor on its pedicle. Whether or not the 
mass is fixed or moves with respiratory ex- 
cursions has not been particularly helpful in 
differentiating the intrapulmonary 
from the extrapulmonary types. 

Within the past year two patients with 
mesothelioma have been seen and treated 
successfully at the Greek Seamens Chest 
Hospital, and these cases are considered 
worthy of a brief review. 


variety 


CASE REPORTS 


Caser. E. C., a fifty year old white man, had 
a routine chest roentgenogram taken in January, 
1956, which showed a shadow in the right hemi- 
thorax. He was admitted to the Greek Seamens 
Chest Hospital on April 16th for further observa- 
tion. His only symptom was right anterior chest 
pain which had its onset only after he was told 
that he had a shadow on the routine chest film. 


Physical examination was essentially normal. 
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Routine laboratory studies were essentially nega- 
tive for abnormalities. The Casoni antibody test 
was negative for hydatid cyst. Chest x-ray films 
(Fig. 1) showed a soft tissue shadow near the right 
border of the mediastinum anteriorly which ap- 
peared to have a wide attachment to the chest 
wall. An electrocardiogram was essentially normal. 

A diagnosis of benign pulmonary tumor or 
hydatid cyst was entertained. On May ist a right 
thoracotomy was performed through the bed of the 
fifth rib which was resected. A solid, round tumor 
mass measuring about 8 to 10 cm. in diameter 
was found arising from a vascular pedicle attached 
to the parasternal region of the second rib. It was 
free of adhesions. The pedicle was clamped, 
divided, ligated and the tumor removed. Post- 
operatively the patient had an uneventful recovery 
and convalescence. On microscopic examination 
the tumor had the characteristic appearance of a 
fibroma with scattered patchy areas of increased 
cellular proliferation. It was classified as a pleural 
mesothelioma. (Fig. 2.) 


Case ut. K. P., a fifty year old white woman, 
had persistent low grade fever and fatigue following 
a bout of pneumonia in February, 1957. A chest 
roentgenogram showed increased density involving 
most of the left hemithorax. Thoracentesis was 
non-productive and routine laboratory studies were 
essentially normal. On admission to the hospital 
the patient had a low grade fever. Physical ex- 
amination showed dullness to percussion over the 
left axillary region with absent vocal fremitus. 
Clubbing of the fingers was apparent. Roent- 
genograms taken after admission to the hospital 
showed a density in the left side of the chest which 
produced a marked displacement of the heart and 
lower mediastinum to the right. On the lateral 
view there appeared to be adequate aeration both 
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anterior and posterior to the shadow described. A 
bronchogram showed considerable widening of the 
space between the upper and lower main stem 
bronchus which was felt to be due to an extra- 
bronchial lesion. Pulmonary function studies were 
essentially normal. A diagnosis of a benign pleural 
tumor was considered and on May 25, 1957, a 
left thoracotomy was performed through the bed 
of the sixth rib. Dense pleural adhesions were 
encountered on gaining entrance to the pleural 
cavity. A large vascular tumor measuring 18 cm. 
in diameter was found lying in the interlobar 
fissure. The tumor was attached to the visceral 
pleura by dense vascular and filmy fibrous ad- 
hesions. The upper and lower lobes were widely 
separated, with almost complete atelectasis of the 
lower lobe. There was considerable bleeding in 
resecting the tumor which was felt to arise from 
the interlobar surface of the inferior lingular 
segment. No definite pedicle was found. It was 
necessary to perform a decortication of the lower 
lobe to allow for adequate re-expansion. Post- 
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Fic. 3. Case 1. 


operatively the patient had an uneventful recovery 
and convalescence. A follow-up chest roentgeno- 
gram showed the heart to be in its normal position 
with satisfactory expansion of the left lower lobe. 
On microscopic examination the tumor had the 
characteristic appearance of a fibroma and was 
classified as a pleural mesothelioma. (Fig. 3.) 


SUMMARY 


Pleural mesotheliomas are of two varieties, 
i.e., the diffuse type which is not a surgical 
problem and the localized variety which is 
clinically and microscopically a benign tumor 
that lends itself to surgical treatment. The 
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characteristics of these tumors are discussed 
and two cases of pleural mesothelioma are 
presented. 
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Mesenteric and Retroperitoneal 
Lymphangioma 


Harvey J. Raszkowskl, M.D., Lynwood, California, DoNALD J. REHBOCK, M.D.,* Los Angeles, 
California, AND Finis G. Cooper, M.p., Huntington Park, California 


From the Departments of Surgery and Pathology, St. 
Francis Hospital, Lynwood, California. 


HE incidence of mesenteric and_ retro- 

peritoneal lymphangiomata is infrequent 
enough to warrant more clinical reports for 
two reasons: First, the capillary and cavernous 
forms of this tumor are rare and difficult to 
recognize grossly; and second, it should be 
re-emphasized that the clinical behavior of 
the unilocular and multilocular lymphatic 
cysts is not the same. The most valuable con- 
tributions in the literature which have helped 
to clarify the present concept of cystic lym- 
phangiomas have been based on studies of 
these tumors as they occur in their most 
common location in the neck. Koester [1], in 
1872, was the first to establish the lymphatic 
origin of these lesions. Dowd [2] suggested 
their embryonic origin In 1913, and in 1938 
after a very extensive histological study, 
Goetsch [3] was able to demonstrate their 
manner of growth. 

The rarity of cavernous and cystic lym- 
phangiomas of the mesentery can be more 
clearly appreciated from Parsons’ [4] extensive 
review of the subject in 1936. He found 500 
cases of mesenteric cysts in the literature, and 
in only ten cases did he feel justified in accept- 
ing the diagnosis of cystic lymphangioma. 
Lubitz and Flynn’s [5] study in 1945 referred 
to four cases not mentioned by Parsons. A 
most careful search of the literature in 1939 by 
Gerster [6] failed to disclose more than sixteen 
or eighteen cases of retroperitoneal chyle 
cyst. The low incidence of this lesion is further 
supported by the fact that Beahrs, Judd and 
Dockerty [7] were able to report only nine 
cases after making a study of chylous mesen- 


teric and retroperitoneal cysts observed at the 
Mayo Clinic from 1911 to 1947. Gross [8] has 
tabulated the results of thirteen cases of 
mesenteric cyst occurring at Children’s Hos- 
pital in Boston. Over a seventeen-year period 
at the Childrens Hospital in Los Angeles, 
Briggs et al. [9g] found only one case of lym- 
phangioma in the mesentery. 

We wish to present two cases of intra-ab- 
dominal lymphangiomas seen at St. Francis 
Hospital which required extensive resection 
of the bowel and its mesentery to effect a cure. 
One tumor was primary in the mesentery of 
the small intestine, and the other was retro- 
peritoneal, invading the mesentery of the right 
mesocolon and the small bowel secondarily. 


CASE REPORTS 


Case. G.G., a white married woman, eighteen 
years of age, was referred for consultation by 
her family physician on March 24, 1953 because 
of an abdominal tumor which he had discovered on 
routine examination. She gave no symptoms 
referable to the gastrointestinal or genitourinary 
tracts. The menses had remained normal since 
onset at eleven years of age. 

Examination disclosed a healthy appearing 
patient. In the lower mid-abdomen there was a 
rounded, firm, slightly tender mass, 6 by 4 by 4 cm. 
The liver, spleen and kidneys were not enlarged. 
There were no abnormal pelvic findings, and 
the tumor could not be palpated on bimanual 
examination. 

The laboratory data were as follows: Hemo- 
globin was 14.5 gm. per cent and the white blood 
count 4,900 per cu mm. with a normal differential 
count. The urine was normal. No further studies 
were made, and the patient was scheduled for 
surgery with the diagnosis of an omental or urachal 
tumor. 


* Deceased 
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Fic. 1. Case 1. Surgical specimen showing nodules in 
mesentery compromising blood supply to ileum and 
proximal large bowel. 


At operation on March 30, 1953, an extensive, 
firm tumor was found involving the mesentery 
of the ileum and the right mesocolon. In areas the 
tumor appeared to invade the bowel walls directly. 
A biopsy specimen of the tumor was taken. Surgery 
was postponed until microscopic diagnosis was 
available. The lesion was reported as being a 
“lymphangioma of the mesentery” on _ fixed 
section, and the patient had definitive surgery six 
days later after the bowel was prepared by means 
of a non-residue diet, saline catharsis and enemas. 
It was necessary to resect seven feet of ileum and 
the ascending colon, establishing the continuity 
of the bowel by an anastomosis between the ileum 
and the transverse colon. 

The specimen consisted of 190 cm. of ileum 
with attached cecum, ascending colon and mesen- 
tery. There were no visible changes in the peri- 
toneum of the bowel. The mesentery was thickened 


Fic. 3. Case 1. Tumor in mucosa of ileum; vessels 
merging with lacteals of villi. 
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Fic. 2. Case 1. Margin of mesenteric nodule with 
central follicles disrupted by tumor, are of capsule, 
and peripheral fat infiltrated by tumor. 


up to § cm. by numerous large, nodular swellings. 
(Fig. 1.) On the cut surface the nodules showed 
firm, poorly defined, central areas which varied 
from the pale gray of lymphoid tissue to a golden 
brown. The surrounding fat tended to be increased 
in consistency and was orange-yellow in color. 
No cystic structures were grossly visible. Near the 
upper part of the segment of small bowel there 
was extension of the orange-yellow color to the 
muscularis of the bowel wall. No other gross 
changes were found in the ileum, cecum or ascend- 
ing colon. 

Microscopically the mesenteric nodules had a 
lymphangiomatous structure in the central areas. 
(Fig. 2.) This was characterized by small, irregular 
spaces lined by endothelium and occupied by 
pink-staining fluid precipitate. Between spaces 
there was a variable amount of connective tissue, 
scattered bundles of smooth muscle and scattered 
foci of lymphoid tissue. Small vascular processes 
tended to extend out into the surrounding fat. 

Angiomatous structures of the same type were 
present in the small bowel muscularis, submucosa 
and even in the mucosa. (Fig. 3.) 

The pathologic diagnosis was lymphangioma of 
the small bowel mesentery with involvement of 
the bowel wall. 

The patient recovered and has remained well 
to date except for two complaints, one being that 
her stools are semi-solid with three or four bowel 
movements daily, and the other that she cannot 
gain weight. 


Case ut. J. G. was a thirty-seven year old 
white woman who was seen in the hospital on 
April 2, 1953. In 1946 she had had a large, thin- 
walled retroperitoneal cyst removed which con- 
tained approximately 8,000 cc. of milky fluid. 
The cyst had been incompletely removed because of 
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Fic. 4. Case 2. Multiloculated cystic tumor showing 
variation in thickness of walls. 


bleeding encountered in the region of the pancreas, 
the area in which it appeared to originate. The 
patient stated that she had remained perfectly 
well until six months previously when pains 
developed in the right side of her abdomen and 
pelvis. The day before admission she became 
nauseated and vomited on several occasions. 

On examination a 12 cm. cystic mass was found 
in the right side of the abdomen which extended 
into the pelvis. It was impossible on pelvic ex- 
amination to outline the uterus because of the 
tumor. The abdominal and pelvic portions of the 
cyst were moderately tender. The liver, spleen 
and kidneys were not palpable. There was no 
nodularity in the rectal shelf. The temperature 
was 99°F., and the pulse was 74. 

The laboratory data were as follows: hemoglobin, 
13.9 per cent; white blood count, 11,400 per cu. 
mm with 84 per cent neutrophils including 72 per 
cent segmental and 12 per cent band forms; 
sedimentation rate, 15 mm. in one hour; serum 
amylase, 44 units; serum lipase, .o5 units. The 
urine showed no abnormality. A flat plate of the 
abdomen failed to outline the clinically palpable 
mass; however, gall stones were thought to be 
present. This finding was confirmed by a gall- 
bladder series. 

The bowel was prepared for surgery by means 
of a non-residue diet, saline catharsis and enemas. 
At operation on April 6, 1953 there were numerous 
thin wall cysts, the largest about 12 cm. in diameter 
lying in the mesentery of the terminal ileum and 
ascending colon. In areas the cysts were fused to 
the bowel wall, and it was impossible to enucleate 
them and preserve the blood supply to the bowel. 
The gallbladder was thickened and contained 
stones. Resection of the terminal ileum, right 
colon and the mesentery involved by tumor was 
carried out, and the continuity of the bowel re- 
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Fic. 5. Case 2. Irregular cystic spaces with endothelial 
lining and smooth muscle bundles in wall. 


established by an anastomosis between the remain- 
ing segment of ileum and the transverse colon. 
Cholecystectomy was then performed without 
incident. 

The specimen consisted of 7 cm. of terminal 
ileum with attached cecum and ascending colon. 
A large, multicystic mesenteric mass was attached. 
No visible alteration was present in the mucosa 
or muscular wall of the bowel. Cysts varying from 
a few millimeters to 10 cm. in diameter were 
present in the mesentery and beneath the peri- 
toneum at the ileocecal junction. The cysts con- 
tained clear, amber, serous fluid and had very 
thin, smooth walls. No solid tissue components 
were present. (Fig. 4.) 

Microscopically the cysts were lined with 
endothelium and separated by fat and in many 
areas by a loose, delicate connective tissue. 
(Fig. 5.) In some areas there was an inflammatory 
reaction with edema, hemorrhage and granulation 
tissue proliferation. 

The pathologic diagnosis was cystic lym- 
phangioma of mesentery and _ retroperitoneal 
tissue. 

There were no complications following surgery, 
and the patient was discharged from the hospital 
on the ninth postoperative day. On August 1, 
1954 it was necessary to explore this patient be- 
cause of a strangulated intestinal obstruction. 
Twenty eight centimeters of infarcted small bowel 
were resected. At this time a small cyst, 2.5 cm. in 
diameter, was enucleated from the mesentery of 
the small intestine. No other recurrence could be 
identified, and the patient has remained well to 
date. 
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COMMENTS 


Lymphangiomas that arise in the retro- 


peritoneal space may separate the leaves of 


the mesentery as they grow anteriorly to take 
a mesenteric position, or they may push 
posteriorly in their development to be recog- 
nized only as retroperitoneal growths. This 
concept is well illustrated in Case u. The 
tumor made its original appearance as a retro- 
peritoneal structure, recurring seven years 
later as a tumor of the mesentery. 

Tumors of lymphatic origin may occur as 
solitary cysts or as multilocular structures 
with capillary, cavernous and cystic spaces. 
It is generally agreed that multiple cystic 
tumors are derived from the anlage of lym- 
phatic tissue retaining a quality of embryonic 
growth. The proliferative and invasive proper- 
ties of these lymphangiomas would seem to 
separate them by their clinical behavior from 
solitary lymphatic cysts. It is hardly con- 
ceivable that obstruction of a chylous vessel 
could produce a cyst [10]. Therefore, one must 
consider inflammatory, traumatic [71], and 
degenerative [12] processes as occasional causa- 
tive factors in the development of the unilocular 
lesion. However, since a very high percentage 
of isolated tumors occur in infancy, they too 
undoubtedly represent an embryologic fault. 
The tissue from which they are derived must 
be more mature as their only manifestation of 
growth is by secretion of their endothelial 
lining. It would, therefore, seem proper in the 
analysis of mesenteric and_ retroperitoneal 
lymphangiomas to classify isolated and mul- 
tiple cystic tumors separately. Single lesions 
should be referred to as solitary lymphatic 
cysts, and multicystic growths as lymphan- 
giomas and further identified as capillary, 
cavernous or cystic to denote their predomi- 
nant structural pattern. Such a classification 
would simplify the clinical evaluation of this 
subject. 

The wide variety of sizes of lymphatic 
channels commonly seen in these growths 
makes classification difficult [13]. Because 
of this fact the lesion in Case 1 with both basic 
capillary and cavernous structural components 
was termed “‘lymphangioma”’ without further 
qualification. The mesenteric portion of this 
tumor was nodular with rough outlines of 
preserved lymph nodes. Its gross firmness 
was attributed to interspersed collagenous 
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connective tissue and smooth muscle. Residual 
capsular tissue separated the angiomatous 


process and the remaining follicles within 
from the invasive, fat displacing, blunt 
vascular projections and follicles without. 


Centrally the vessels were small to medium 
sized capillaries, while peripherally they were 
larger and more irregular. Tumor channels 
were easily traced into the outer longitudinal 
muscle of the intestine, and their spread 
within the submucosa, muscularis mucosa, 
and Jamina propria was distinct. They even 
appeared to merge with prominent lymphatic 
capillaries of the villi and intermingle with 
mucosal glands. 


The grossly evident multilocular nature of 


the lesion in Case 11 illustrates the usual cystic 
form of this tumor. Its large cystic spaces are 
lined by endothelium, and its walls contain 
varying proportions of collagen and smooth 
muscle. Whereas most of the reported cases 
of mesenteric and retroperitoneal !ymphan- 
giomas are of cystic variety, a large, solid, 
capillary and cavernous tumor of the mesentery 
as seen in Case I Is extremely rare. 

Parsons [4] and Warfield [ro] in discussing 
mesenteric cystic ly mphangiomas have stated 
that there are no definite signs or symptoms by 
which a diagnosis of this tumor may be made. 
The clinical history and physica! findings in 
the cases presented herein confirm this observa- 
tion. Each patient had a palpable mass, but 
In one the growth was silent while in the other 
it was associated with pain. However, a pal- 
pable lesion and pain are the outstanding 
features of other intra-abdominal tumors and 
neither specifically identifies |lymphangiomas. 
Since it is only possible to diagnose this 
tumor by exclusion, more frequent use of 
x-ray examinations would be helpful to dif- 
ferentiate between retroperitoneal and intra- 
peritoneal lesions. The correct preoperative 
localization of this lesion would alert the 
surgeon to prepare the bowel adequately 
should an extensive bowel resection become 
necessary. The same proper preoperative 
preparation of the gastrointestinal tract is as 
important a detail in the management of these 
tumors as it is in intrinsic disease of the bowel 
itself. This precaution was taken before per- 
forming definitive surgery in the cases reported. 

Although the histopathology of the walls 
of isolated and multicystic lymphangiomas 
are the same, these two types of tumors present 
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entirely different surgical problems. The vast 
majority of lymphatic cysts of the mesentery 
occur in infants and children and have been 


_ recorded as unilocular or dumbbell tumors. 


These have been cured by simple excision 
without resection of the bowel, and recurrence 
presents no problem [8]. This is not in keeping 
with the high rate of recurrence of the multi- 
cystic lesion which invades surrounding tissues 
by endothelial budding [14,15] or sprouting [3]. 
As demonstrated by Cases 1 and 1, one may 
be confronted with an extensive surgical 
procedure in order to remove the growth com- 
pletely, only to have a subsequent recurrence. 
Minor operations are dangerous since the 
tumor may become infected, as pointed out by 
Singleton [16], Figi [17] and Goetsch [3]. In- 
cision and drainage of a well walled-off abscess 
following an infection in the tumor may be a 
valuable surgical procedure. Occasionally mar- 
supialization may be the only safe maneuver 
in carrying out complete excision of the tumor 
in stages. Primary, complete surgical removal, 
if possible, is the ideal form of treatment. 


SUMMARY 


1. Two cases of mesenteric and _ retro- 
peritoneal lymphangiomas occurring in adults 
are reported. 

2. An unusual solid capillary and cavernous 
form of this tumor occurring in the mesentery 
has been presented which was difficult to 
identify grossly. 

3. The rationale of considering both mesen- 
teric and retroperitoneal tumors as a single 
form seems well founded as demonstrated by 
one of the cases presented. 

4. Unilocular and multicystic lesions of 
lymphatic origin should be classified separately. 

5. Good preoperative preparation of the 
bowel is an important detail in the manage- 
ment of these lymphangiomas. 

6. Wide resection of the multicystic lesions 
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is the ideal form of treatment, but because of 
their embryonic origin recurrences are frequent. 
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Alveolar Cell Carcinoma of the Lung 


Morris M. CuLiner, M.D., MORTIMER A. BENIOFF, M.D. AND GERSON BISKIND, M.D., 
San Francisco, California 


From the Departments of Chest Surgery, Medicine and 
Pathology, Mount Zion Hospital, San 
California. 


Francisco, 


s iprs paucity of reports of long-time survival 
of patients with alveolar cell carcinoma of 
the lung makes this case report significant. 
Our single case represents a five-year cure at 
the time of writing, since there is no apparent 
evidence of recurrence. 
The generally poor prognosis of other pul- 
monary carcinomas prevails in alveolar cell 
arcinoma of the lung as well. A review by 
Storey, Knudtson and Lawrence [2] in 1953 
of 207 cases of alveolar cell carcinoma of the 
lung indicates that only five patients lived 
and were well more than five years post- 
operatively. In 1954 Mears, Kirklin and 
Woolner [3] reported on thirteen patients 
with alveolar cell carcinoma, only one of whom 
lived and was well more than four years post- 
operatively. Alveolar cell carcinoma of the 


Fic. 1A. Initial chest film taken on July 8, 1952, shows 
a 4.cm. mass in the left lower lobe. 
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lung forms a small percentage of all pulmonary 
carcinomas, probably 1 to 5 per cent [1,2]. 
The youngest patient reported with alveolar 
cell carcinoma was a sixteen year old boy. 


CASE REPORT 


G. H., a seventeen year old Chinese boy, was 
admitted to the hospital on July 7, 1953, with a 
history of having had a cough of two and a half 
years’ duration, in association with intermittent 
hemoptysis for the previous year and a half. At 
the time of his first x-ray examination in August, 
1952, a mass about 4 cm. in diameter was present 
in the left lower lobe of the lung. (Fig. 1A.) On 
the false assumption that a pulmonary lesion in a 
young Chinese male must be tuberculous in nature, 
he had been started on antituberculous medication 
in August, 1952. 

When transferred to our care in early 1953, 
thoracotomy was advised but was refused by the 
patient’s parents. After some months the patient 
insisted that his parents permit operation. 

At the time of admission to the hospital his 
temperature, complete blood count and urinalysis 
were normal. An x-ray film of the chest taken before 
admission showed enlargement of the mass to 5 
cm. in diameter. (Figs. 1B and C.) 

In addition to cough and hemoptysis, the boy 
complained of easy fatigability and had experienced 
a 20 pound weight loss over the previous year. 
His cough was productive of only a small amount 
of sputum, generally white or colorless. 

Bronchoscopic examination on July 8 showed a 
normal tracheobronchial tree. Thoracotomy on 
July 9 revealed a firm mass, centrally placed 
within the left lower lobe of the lung, and not 
associated with enlarged lymph nodes. The left 
lower lobe was excised. His postoperative course 
was uneventful and he was discharged home on 
July 21. 

The pathologic report was as follows: Grossly, 
the left lower lobe removed at surgery measured 
12 by 7 by 4 cm. in size. The entire central area 
of the lobe was replaced by apparently encap- 
sulated and somewhat caseous tumor tissue. 
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Alveolar Cell Carcinoma of Lung 


1B 


Fic. 1B and C. Posteroanterior and lateral views taken in June, 1953, show some enlargement of the 
lesion of the left lower lobe. 


Microscopically, the tumor was moderately well 
circumscribed by compressed lung which contained 
many chronic inflammatory cells and areas of 
fibrosis. The tumor was divided into lobules by 
septal-like bands of thin fibrous tissue. (Fig. 2A.) 
In some of the lobules the tumor cells were fairly 
densely packed in an alveolar fashion. In other 
places the tumor was cystic and the spaces were 
filled with a mucinous material. In a few regions 
a very distinct papillary pattern was quite promi- 
nent, and here a single layer of tall columnar tumor 
cells was arranged on each side of a fine supporting 
fibrous strand. Generally the tumor cells were 
columnar, but in some instances they appeared 
polyhedral. There was a fairly abundant granular 
or foamy cytoplasm. The nuclei were moderately 
uniform and round or oval. (Fig. 2B.) Mitotic 
figures were uncommon. There were some areas 
of calcium deposits in the tumor, as well as in 
the adjacent fibrous stroma which delimited the 
tumor. 

The diagnosis was alveolar carcinoma of the 
lung. 

Since his discharge the patient has been seen 
frequently. He has lived a normal life, gaining 


weight and strength with time. An x-ray film of 


the chest and physical examination in February, 
1958, revealed no evidence of recurrence or me- 
tastases. (Fig. 3.) 


iC 


COMMENTS 


The factor of youth should never be a 
deterrent to complete investigation of lesions 
of the lung. A sufficient number of case reports 
of carcinoma of the lung in young people is 
appearing in the literature to make mandatory 
a plan of procedure which includes exploratory 
thoracotomy for lesions of undetermined 
etiology. When preliminary studies such as 
bronchoscopy, lymph node excision, and cyto- 
logic and bacteriologic sputum examinations 
do not absolutely rule out neoplasm as the 
cause of the lesion, thoracotomy should be 
performed, whether the lesion be solid, in- 
filtrative or cavitary. 

In young people one can, with justification, 
delay thoracotomy for the results of the study, 
by guinea pig inoculation and culture, for 
tubercle bacilli. Procrastination beyond this 
period is hazardous. Fortunately in this 
patient, during the one-year period of observa- 
tion, very little growth was demonstrated and 
subsequent events indicate the lesion remained 
well localized. 

On the basis of this patient’s history of 
cough persisting for two and a half years 
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Fic. 2A. The tumor cells are arranged in a modified 
papillary pattern on thin strands of fibrous tissue. 


Fic. 3. X-ray film taken February 19, 1958, shows no 
evidence of recurrence. 
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Fic. 2B. Glandular pattern with evidence of secretion 
by the tumor cells. The tumor cells are large with 
fairly uniform round or oval nuclei. 


prior to surgery, we assume that the neoplasm 
may well have been present for this period of 
time. Storey et al. [2] indicate that symptoms 
are present for more than two years In 23 per 
cent of cases and for more than one year in 
41 per cent of patients with alveolar cell 
carcinoma of the lung. A diagnosis of alveolar 
cell carcinoma is often suggested by cytological 
methods of study [4]. This diagnostic procedure 
may very well have been of aid in this case 
had it been carried out. f 
Although a multifocal origin of alveolar cell 
carcinoma has been inferred by numerous 
authors, this in no way should contraindicate 
surgical excision of an apparent single lesion. 
Lobectomy may well be as satisfactory as 
pneumonectomy for this type of lesion. 


CONCLUSIONS 
An apparent five-year cure in a case of 
alveolar cell carcinoma of the lung, first ap- 
pearing in a sixteen year old boy, is presented. 
This fortunate outcome after lobectomy re- 
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sulted despite a period of one year’s observa- 2. Storey, C. F., Knuptson, K. P. and Lawrence, 
tion of the lesion B. J. Bronchiolar (alveolar cell) carcinoma of the 


lung. J. Thoracic Surg., 26: 331, 1953. 
3. Mears, T. W., Kirkuin, J. W. and Woo.ner, L. B. 
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“The [black] plague was conveyed to England from Francefand from the 
Channel Islands in the autumn of A.p. 1348. In England its effects were as far- 
reaching and as terrible as they had been in Europe and Asia. At first the dead 
were hurled into huge pits. Later, even this semblance of a burial was omitted, 
and putrefying corpses cumbered the streets of all the cities. 

“The population of the earth was reduced by a quarter in the space of a few 
years. Sixty millions of people died. Surgeons and physicians were flung into 
the same graves as their patients. The measures they had adopted to try to 
combat the plague were unavailing. The disease was thought to be due to evil 
miasmas or corrupt vapours, which entered through the patient’s skin.” (From: 
GranaM, H. Surgeons All, p. 111. New York, 1957. Philosophical Library, Inc.) 
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Surgery Court Cases 


Howarp Newcoms Morse,* Chicago, Illinois 


MONDOT VS. VALLEJO GENERAL 
HOSPITAL AND JONES 


District Court of Appeal of California 
313 P. 2d 78 


This was an action for damages alleged to 
have been caused by the negligence of a surgeon 
in that, in the course of the operation, the 
surgeon had negligently and carelessly lost 
and left and caused and permitted to be left 
in the patient’s body a piece of rubber, plastic 
or foreign material. The Superior Court of 
San Diego County, California, directed a 
verdict for the hospital and the surgeon, and 
the patient appealed. 

The patient, at the request of her family 
physician (not the operating surgeon), had 
entered the Scripps Metabolic Clinic at La 
Jolla, California, for a physical examination. 
After examination and study the Clinic re- 
ported that she was suffering from an ovarian 
deficiency due to some pelvic inflammatory 
process, then quiescent. 

The patient had been admitted to the Vallejo 
General Hospital, where the surgeon had per- 
formed an abdominal operation upon her to 
correct the position of the uterus and to free 
adhesions. Complications subsequently ensued 
and the patient entered the Chula Vista Hos- 
pital, where a second surgeon reported that 
in his examination he found that she had a 
cyst on the adnexa. The cyst, which the second 
surgeon removed, was the size of a small 
orange and was found to contain a piece of 
foreign matter approximately 1% inches long, 
16 inch wide and / inch thick. A third surgeon, 


who assisted the second surgeon in the opera- 
tion, testified that he thought it was a piece of 
either glove, rubber or piece of rubber tube, 
but he was not positive that it was rubber. 
Following the operation removing the cyst, 
the patient’s health improved. The patient 
testified that from the time of the abdominal 
operation until the removal of the foreign 
matter she had undergone much pain, and 
that after the removal of the foreign material 
she no longer suffered this pain. 

The patient contended that the lower court 
had erred in instructing the jury to return a 
verdict in favor of the Vallejo General Hospital 
and the surgeon there who had performed the 
abdominal operation. The District Court of 
Appeal of California agreed with this con- 
tention, reversing the decision of the trial 
court. The District Court of Appeal stated: 
“Considering the evidence herein . . . in the 
light most favorable to [the patient] . . . we 
cannot hold that there is no evidence of sufli- 
cient substantiality to support a verdict in 
favor of [the patient] . . . if such a verdict 
were given.” 


ROBERTSON VS. COPELAND 
Supreme Court of Mississippi 


97 So. 2d 512 


This was a malpractice action. The Circuit 
Court of Hinds County, Mississippi, directed a 
verdict in favor of the surgeon, and the patient 
appealed. The surgeon had performed a com- 
plete hysterectomy on the patient, who suffered 
subsequent complications. The patient claimed 
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that the operation should not have been per- 
formed at all at the time it was performed. 
The hospital records and the testimony of 
the surgeon on the one hand, and the testimony 
of two other surgeons who testified as expert 
witnesses for the patient on the other hand 
were in utter conflict on a number of the mate- 
rial points at issue. In such a situation, accord- 
ing to the Supreme Court of Mississippi, the 
case Is a proper one for submission to the jury. 
The Supreme Court therefore reversed the 
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decision of the lower court and remanded the 
case to that court for a new trial. The Supreme 
Court declared: “ . . . we think that there is 
ample conflicting testimony . . . as to whether 
or not the operation performed by the defend- 
ant should have been performed at all at the 
time it was performed . . . therefore the trial 
court was in error in directing a verdict in 
favor of the defendant and thereby withholding 
from the jury a decision of the material issues 
involved.” 
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The Diagnostic Corner 


A clinical and radiological teaching exercise pertaining to a commonly 
encountered type of acute surgical condition within the abdomen. 


SIDNEY W. NELSON, M.D., Columbus, 


From the Department of Radiology, The Obio State Uni- 
versity Health Center, Columbus, Obio. 
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His forty-one year old Negro man had, 

for three weeks prior to admission, ex- 
perienced mid-epigastric pain accompanied 
‘with nausea and intermittent cramps, which 
had become more severe during the sixteen 
hours preceding admission to the Ohio State 
University Hospital. The patient had vomited 
eighteen times during the sixteen hours preced- 
ing admission. Physical examination at the 
time of admission showed normal vital signs. 
The chest was normal to auscultation and 
percussion. The abdomen was slightly dis- 
tended, with generalized tenderness in the 
lower mid-abdomen and in the left upper 
quadrant. The bowel sounds were increased 
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Please turn page for answer 


and there was generalized tenderness on rectal 
examination. White blood count on admission 
was 8,450 per cu. mm. with g2 per cent poly- 
morphonuclear leukocytes. The red _ blood 
count and hemoglobin were normal. The pa- 
tient was taken to the radiology department 
where an upright chest film and supine and 
upright abdominal films were obtained. The 
supine and upright films of the abdomen 
show the classical findings of a specific type 
of acute surgical condition within the abdomen, 
although the films themselves do not establish 
the etiology of the condition shown. 
What is your diagnosis? 
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DIAGNOSIS 


Mid-small bowel obstruction secondary to adhe 


SIONS. 


Y 
a 
7 
% 


The long air-fluid levels and the moderately 
distended loops of bowel indicate stasis (ileus) 
of the mechanical type. The location of the 
distended loops in the upper left quadrant 
of the abdomen indicates that most are 
jejunum. Furthermore, the somewhat diagonal 
distribution of these loops from the left upper 
quadrant toward the right lower quadrant 
(see arrows) corresponds to the location of the 
mesentery of the proximal portion of the small 
bowel. These findings plus the absence of any 
air-fluid levels in the small bowel in the right 
lower quadrant of the abdomen or gas im the 
colon comprise the classic radiographic mani- 
festations of a mechanical small bowel ob- 
struction located approximately one-half way 
between the ligament of Treitz and the ileocecal 
valve. 

Although the radiologist cannot make the 
etiologic diagnosis of the obstruction, he stands 
on firm grounds in his identification of the 
type of ileus (i.e., mechanical rather than 
paralytic) and the location of the obstruction. 
Thus there need be no further delay in diag- 
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nosis, and the complicated fluid and elec- 
trolyte problems can be corrected if present 
and surgery carried out without delay. 

At exploratory laparotomy adhesions were 
found obstructing the mid-portion of the small 
bowel. The entire jejunum was dilated proximal 
to the obstruction but was otherwise normal. 
The adhesions appeared to be inflammatory 
although no specific cause could be discovered. 
(The patient had had no previous surgery.) 
There was no perforation of the small or large 
bowel, although there were approximately 
400 to 500 cc. of fluid in the peritoneal cavity. 
The patient made an uneventful postoperative 
recovery. 
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Book Reviews 


Gynecologic and Obstetric Pathology with Clinica! 
and Endocrine Relations. By Emil Novak, A.s., M.p., 
p.sc. (Hon., Trinity College, Dublin; Tulane), F.a.c.s., 
F.R.C.0.G. (Hon.) and Edmund R. Novak, A.s., M.p. 
Fourth edition, 650 pages, 683 illustrations. W. B. 
Saunders Company. Philadelphia, 1958. Price $14.00. 


The subject of obstetric and gynecologic 
pathology has been covered very well by the 
authors and has been written in such a way 
that a medical student, pathologist and clini- 
cian would find it easy to read, understand and 
enjoy. 

I was particularly pleased to see this ex- 
panded text include more 
vaginal cytology, a subject which has gained 
great popularity In recent years. 

In evaluating ionizing radiation effects on 
cervical carcinoma, the subject would be more 
complete by including the works of Glucksman 
and Gushberg. 

Important illustrations not included in the 
present text are: (1) Gross: Lymphogranuloma 
inguinale, sarcomatous changes uterine 
fibroid mural, sarcoma of the uterus, stromal 
adenomyosis and Couvelaire uterus. (2) Micro- 


scopic: Kraurosis vulvitis, carcinosarcoma of 


the uterus and a colored differential fat stain 
for the stroma of the ovary. 
JOHN G. BOUTSELIS, M.D. 


The Medical World of the 18th Century. By Lester 
S. King, M.p. The University of Chicago Press. Chicago, 
1958. Price $5.75. 


This book is really a collection of essays 
pertaining to various aspects of the eighteenth 
century. The initial essays present the problems 
besetting the practitioner particularly the 
disagreement between the general medical 
man and the specialist. The problem of fee- 
splitting also arose and had to be dealt with 
by the medical men of that era even as today. 

Next, the author discusses Hermann Boer- 


haave of Holland and presents him as one of 


the most important figures in medicine not 
only because of his stature at that time but 
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illustrations of 


also because of the effects of his teaching on 
future medicine. Although this reviewer is 
not a student of medical history, the im- 
portance the author attaches to Boerhaave 
seems out of proportion since his name and 
contributions are not very well known. How- 
ever, this may be due to a general neglect 
of the eighteenth century in medical historical 
writings. 

The remaining essays are varied, discussing 
nosology, medical ethics, pathology and the 
practice of medicine. A portion is devoted to 
John Wesley, establishing him as a medical 
quack. 

In general, the essays are well written, 
authoritative, and fill a neglected period in 
collected medical history. 

RicHARD J. IRETON, M.D. 


Heart Disease in Infancy and Childhood. By John D. 
Keith, M.p., Richard D. Rowe, M.s. and Peter Vlad, 
M.D. 877 pp., with 260 illustrations. Macmillan Com- 
pany. New York, 1958. Price $22.50. 


This book is primarily devoted to the clinical 
aspects of heart disease in infants and children. 
The physiological and anatomical aspects, 
however, are adequately explained for each 
disease or abnormality described. The authors’ 
methods for obtaining physiological data 
necessary for complete diagnosis or prognosis, 
such as cardiac catheterization, angiocardiog- 
raphy, etc., are presented in detail. Although 
they have drawn heavily on their own wealth 
of material in the discussion of any disease 
entity, a fairly complete bibliography on the 
subject is found at the end of each chapter. 

In a field of medicine and surgery that is 
growing and changing rapidly, the book is as 
up-to-date as would seem possible. The authors 
state that the volume was planned to be of 
interest to pediatricians, internists, cardiologists 
and those in practice who have to deal with 
such cases at not infrequent intervals. It 
appears that this plan has been fully achieved. 

Don Hosier, M.D. 
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